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Item 14. Conti nued.

a. Table of Contents.

Repl ace the Table of Contents with the acconmpanyi ng new Tabl e of
Contents, bearing the notation "AMENDMENT NO. 0001".

b. Bidding Schedul e.

The Bi ddi ng Schedul e shall be voided and the acconpanyi ng new
Bi ddi ng Schedul e, bearing the notation "AMENDMENT NO. 0001", shall be
substituted therefor.

c. \Wage Rates (Section 00710).

The Wage Rates shall be voided and the acconpanyi ng new Wage
Rat es, bearing the notation "ACCOVANYI NG AMENDVENT NO. 0001 TO
SCOLI Cl TATI ON NO. DACA63-98- B-0032", shall be substituted therefor.

d. Specifications.

(1) The following |listed sections shall be voided and the
acconpanyi ng new sections of the sanme title and nunber, each bearing
the notation "AMENDMENT NO. 0001" shall be substituted therefor:

Section No. Title

SECTI ON 01410 ENVI RONVENT PROTECTI ON

SECTI ON 02051 REMOVAL, RECYCLI NG AND DI SPCSAL OF REGULATED MATERI ALS
PRI OR TO BUI LDI NG RENOVATI ON

SECTI ON 02090 LEAD- CONTAI NI NG PAI NT (LCP) WORKER PROTECTI ON PLAN

SECTI ON 02225 EARTHWORK FOR ROADWAYS, RAI LROADS, AND Al RFI ELDS

SECTI ON 02660 WATER DI STRI BUTI ON SYSTEM

SECTI ON 02812 | RRI GATI ON ( SPRI NKLER) SYSTEM

SECTI ON 02935 TURF

SECTI ON 02950 TREES, SHRUBS, GROUND COVERS, AND VI NES

SECTI ON 05055 VELDI NG, STRUCTURAL

SECTI ON 06410 CUSTOM CASEWORK

SECTI ON 07416 STRUCTURAL STANDI NG SEAM METAL ROCF ( SSSMR) SYSTEM

SECTI ON 08110 STEEL DOORS AND FRAMES

SECTI ON 08120 ALUM NUM DOORS AND FRAMES

SECTI ON 08210 WOOD DOCRS

SECTI ON 08710 FI NI SH HARDWARE

SECTI ON 09950 WALLCOVERI NGS

SECTI ON 15250 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

SECTI ON 15400 PLUMBI NG, GENERAL PURPCSE

SECTI ON 15569 WATER AND STEAM HEATING OL, GAS OR BOTH;, UP TO 20
MBTUH

SECTI ON 15650 CENTRAL REFRI GERATED Al R- CONDI TI ONI NG SYSTEM

SECTI ON 15895 Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST
SYSTEM

SECTI ON 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

(2) The following |listed acconmpanyi ng new sections, each bearing
the notation "AMENDMENT NO. 0001" shall be added to the
speci fications and add each to the Table of Contents:
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Section No. Title

SECTI ON 02050 DEMOLI TI ON

SECTI ON 02222 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES
SYSTEMS

SECTI ON 02241 AGCREGATE BASE COURSE

SECTI ON 02558 Bl TUM NOUS TACK AND PRI ME COATS

SECTI ON 15974 BUI LDI NG AUTOVATI ON & CONTROL SYSTEMS

(3) The follow ng section shall be del eted:

Section No. Title

SECTI ON 02233 GRADED- CRUSHED- AGGREGATE BASE COURSE

e. Draw ngs.

(1) The drawi ngs listed bel ow shall be voided and the attached new
drawi ngs of the same nunber, each bearing the notation "AM #0001",
shal | be substituted therefor:

Sequence No. Sheet No. Title

2 @02 I ndex to Draw ngs

3 @03 Locati on Map

4 H1 Regul ated Materials Survey

6 Cco2 Civil Site Plan

10 LO3 Landscape Design Plan and Planting Details

11 A01 Denolition Plan

12 A02 Fl oor Pl an

13 A03 Refl ected Ceiling Plan

14 A04 Roof Pl an

15 A05 Bui | di ng El evati ons

16 A06 Enl arged Fl oor Pl ans/Sections/Interior
El evati ons

17 A07 Roof Fini sh Schedul e

21 All Furniture Pl an

22 So1 Structural General Notes and Details

23 S02 Structural Foundation Pl an

27 MD2 HVAC Schedul es

28 MD3 HVAC Pl an

29 MD4 Pi pi ng Pl an

30 MD5 HVAC Detail 1

32 MD7 HVAC Control Sequence and Schematic

36 P03 Pl unmbi ng Enl arged Fl oor Pl an

37 P04 Pl unmbi ng Di agr ans

38 PO5 Pl unmbi ng Di agr ans

40 F02 Fire Protection Floor Plan

41 FO3 Fire Protection Details and Di agrans

42 EO1 General Notes, Legend and Schedul es

43 E02 El ectrical Site Plan

44 E03 Li ghting Pl an

45 E04 Power Pl an

46 EO5 Fire Al arm Conmuni cations Pl an

a7 E06 El ectrical Details

48 EO7 El ectri cal Panel Schedul es
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(2) The new drawi ngs |isted bel ow which acconpany this amendnent,
each bearing the notation "AM #0001" shall be added to and becone a
part of the Contract Drawi ngs and shall be added to the | NDEX TO
DRAW NGS.

Sequence No. Sheet No. Title

7A co4 M sc. Details

f. Submittal Reqister.

Repl ace the Submittal Register (attached to section 01330) with the
attached new Subnmittal Register.
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AMENDMENT NO. 0001

PROIECT TABLE OF CONTENTS

Bl DDI NG REQUI REMENTS, CONTRACT FORMS, AND CONDI TI ONS OF THE CONTRACT

DI VISION 0 - BI DDI NG REQUI REMENTS AND CONTRACT FORMS

00010 SOLI G TATI ON, OFFER AND AWARD, SF-1442 AND Bl DDI NG SCHEDULE
00100 I NSTRUCTI ONS, CONDI TI ONS AND NOTI CES TO BI DDERS

00110 BI DDERS CHECKLI ST

00500 FORMB

00600 REPRESENTATI ONS AND CERTI FI CATI ONS

00700 CONTRACT CLAUSES

00710 WACGE RATES

00720 AFFI RVATI VE ACTI ON PLAN

00800 SPECI AL CONTRACT REQUI REMENTS

SPECI FI CATI ONS

DI VI SION 01 - CGENERAL REQUI REMENTS

01000 CONSTRUCTI ON SCHEDULE

01045 ALTERATI ONS TO EXI STI NG BUI LDI N& S)
01090 SOURCES FOR REFERENCE PUBLI CATI ONS
01200 PRQAIECT MEETI NGS

01320 PRQAIECT SCHEDULE

01330 SUBM TTAL PROCEDURES

01340 COLOR/ FI Nl SH SAMPLE BOARDS

01360 SURVEY, LAYQUT, AND OTHER DATA
01410 ENVI RONMENT PROTECTI ON

01451 CONTRACTOR QUALI TY CONTROL

01500 TEMPORARY CONSTRUCTI ON FACI LI TI ES
01560 TEMPORARY SAFETY CONTROLS

01580 BULLETI N BOARD AND PROJECT S| GN
01700 CONTRACT CLOSEQUT

DI VISION 02 - SITE WORK

02050 DEMOLI TI ON

02051 REMOVAL, RECYCLI NG AND DI SPOSAL OF REGULATED MATERI ALS PRIOR TO
BUI LDI NG RENOVATI ON

02080 ASBESTOS ABATEMENT

02090 LEAD- CONTAI NI NG PAI NT (LCP) WORKER PROTECTI ON PLAN

02221 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDI NGS

02222 EXCAVATI ON, TRENCH NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEM5

02225 EARTHWORK FOR RCADWAYS, RAI LROADS, AND Al RFI ELDS

02233 DELETED ( AM #1)

02241 AGGREGATE BASE COURSE

02511 CONCRETE S| DEWALKS AND CURBS AND GUTTERS

02551 BI TUM NQUS PAVI NG FOR ROADS, STREETS AND OPEN STORAGE AREAS

02558 BI TUM NQUS TACK AND PRI ME COATS

02660 WATER DI STRI BUTI ON SYSTEM

02812 | RRI GATI ON ( SPRI NKLER) SYSTEM

02935 TURF
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02950 TREES, SHRUBS, GROUND COVERS, AND VI NES
DI VI SION 03 - CONCRETE

03100 STRUCTURAL CONCRETE FORMADORK
03200 CONCRETE REI NFORCEMENT
03300 CAST-I N-PLACE STRUCTURAL CONCRETE

DI VISION 05 - METALS

05055 WELDI NG, STRUCTURAL
05120 STRUCTURAL STEEL
05500 M SCELLANEQUS METAL

DI VISION 06 - WOODS & PLASTI CS
06410 CUSTOM CASEWORK
DI VISION 07 - THERVMAL & MJ STURE PROTECTI ON

07416 STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
07900 JAO NT SEALI NG

DI VI SION 08 - DOORS & W NDOWS

08110 STEEL DOORS AND FRAMES
08120 ALUM NUM DOORS AND FRAMES
08210 WOOD DOCRS

08710 FI NI SH HARDWARE

08810 GLASS AND GLAZI NG

DI VISION 09 - FI Nl SHES

09250 GYPSUM WALLBOARD
09310 CERAM C TI LE

09510 ACQUSTI CAL CEIl LI NGS
09650 RESI LI ENT FLOORI NG
09680 CARPET

09900 PAI NTI NG CGENERAL
09950 WALLCOVERI NGS

DI VI SION 10 - SPECI ALTI ES

10160 TA LET PARTI TI ONS

10440 | NTERI OR SI GNAGE

10800 TA LET ACCESSCRI ES

DI VISION 12 - FURN SHI NGS

12520 W NDOW TREATMENT

DI VI SION 15 - MECHANI CAL

15250 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS
15330 WET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON

15400 PLUMBI NG GENERAL PURPCSE
15488 GAS PI PI NG SYSTEMS
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15569
15650
15895
15951
15974
15990
15995

WATER AND STEAM HEATING d L, GAS OR BOTH, UP TO 20 MBTUH
CENTRAL REFRI GERATED Al R- CONDI TI ONI NG SYSTEM

Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM
DI RECT DI G TAL CONTROL FOR HVAC

BUI LDI NG AUTOVATI ON & CONTRCL SYSTEMS

TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS

COW SSI ONI NG OF HVAC SYSTEMs

DI VISION 16 - ELECTRI CAL

16375
16415
16640
16710
16711
16721

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND
ELECTRI CAL WORK, | NTERI OR

CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANCDE)
PREM SES DI STRI BUTI ON SYSTEM

TELEPHONE SYSTEM COUTSI DE PLANT

FI RE DETECTI ON AND ALARM SYSTEM

-- End of Project Table of Contents --
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AMENDMENT NO. 0001

Defense Automated Printing Service (Title)

Lackland AFB, Texas (Location)

Solicitation No. DACA63-98-B-0032

BIDDING SCHEDULE
(To be attached to SF 1442)
Amendment No. 1

BASE BID: All work required by the plans and specifications exclusive of the work required by Option
Bid Items.

Item No. Description Quantity Unit Unit Amount
Price
0001 Renovation of Building 6629 to DAPS; complete including all utilities to the five-foot line;
excluding all other work separately listed:
Job Sum *kx $
0002 Abatement of Building 6629; include the following items listed separately:

0002.AA Remove 9" x 9” floor tile (ACM)

Estimated Qty. Unit Unit Price Total Price
10,000 SF X $ $
0002.AB Remove 3" to 5” diameter pipe insulation (ACM)
Estimated Qty. Unit Unit Price Total Price
200 LF X $ $
0002.AC Remove Panels (Attic Scuttle) (ACM)
Estimated Qty. Unit Unit Price Total Price
25 SF X $ $
0002.AD Remove Canvas Flexconnector (ACM)
Estimated Qty. Unit Unit Price Total Price
15 LF X $ $
0002.AE Remove lead base paint at concrete base board and floor strips
Estimated Qty. Unit Unit Price Total Price
3300 LF X $ $
0002.AF Remove |lead base paint on wood windows and base boards
Estimated Qty. Unit Unit Price Total Price
1200 SF X $ $
0002.AG  Remove lead base paint on wood or walls
Estimated Qty. Unit Unit Price Total Price
1100 SF X $ $
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Solicitation No. DACAG63-98-B-0032

Bl DDI NG SCHEDULE

0002.AH Remove fluorescent light fixtures (ORM)
Estimated Qty. Unit Unit Price Total Price
100 Each X $ $
Remove fluorescent bulbs (ORM)
Estimated Qty. Unit Unit Price Total Price
222 Each X $ $
Remove ballasts (ORM)
Estimated Qty. Unit Unit Price Total Price
107 Each X $ $
0002.Al Remove water fountain
Estimated Qty. Unit Unit Price Total Price
1 Each X $ $
TOTALBIDITEMNO.2 $
0003 Site Work/Supporting Facilities; complete, including all utilities outside five-foot lines of
the buildings; excluding all other work separately listed:
Job Sum *kx $
TOTAL BASE BID $
0004 Option No. 1; Additional Cost for all work required by plans and specifications for
landscaping and irrigation, except that hydromulch shall remain in the BASE BID.
TOTAL OPTION NO. 1 $
0005 Option No. 2; Additional Cost for all work required by plans and specifications for the
loading dock and associated building work, paving, ramps.
TOTAL OPTION NO. 2 $
0006 Option No. 3; Additional Cost for al work required by plans and specifications for al other
paving and site improvements including East Parking Lot not required for loading dock access,
but not including site improvements on West/Northwest side of building included in Option 4.
TOTAL OPTION NO. 3 $
0007 Option No. 4; Additional Cost for al work required by plans and

specifications for all other paving and site improvements including

paving, screen wall at the curb line, curb, dumpster pad and

hydromulch over removed approach on the West side of the building.
TOTAL OPTION NO. 4 $

TOTAL BASE BID AND ALL OPTIONS $
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Solicitation No. DACAG63-98-B-0032
Bl DDI NG SCHEDULE
NOTES:

1. ARl THVETI C DI SCREPANCI ES ( EFARS 14. 406- 2)

(a) For the purpose of initial evaluation of bids, the
following will be utilized in resolving arithnetic discrepancies found
on the face of the bidding schedule as submitted by bidders:

(1) Qovi ously m spl aced decinmal points will be corrected,

(2) In case of discrepancy between unit price and
extended price, the unit price will govern

(3) Apparent errors in extension of unit prices will be
corrected; and

(4) Apparent errors in addition of |unp-sunp and extended
prices will be corrected.

(b) For the purposes of bid evaluation, the Governnment will
proceed on the assunption that the bidder intends his bid to be
eval uated on the basis of the unit prices, extensions, and totals
arrived at by resolution of arithnetic discrepancies as provi ded above
and the bid will be so reflected on the abstract of bids.

(c) These correction procedures shall not be used to resolve
any amnbi guity concerning which bid is | ow

2. If a nodification to a bid based on unit prices is submtted,
whi ch provides for a lunp sumadjustment to the total estinmated cost,
the application of the lunp sum adjustnment to each unit price in the
bid schedul e nust be stated. |If it is not stated, the bidder agrees
that the [unp sum adjustnent shall be applied on a pro rata basis to
every unit price in the bid schedul e.

3. Bi dder nust bid on all itens.

4. Costs attributable to Division 01 — General Requirenents are
assuned to be pro rated anong bid itens |isted.

5. Responders are advised that this requirenment nmay be del ayed,
cancelled or revised at any tine during the solicitation, selection
eval uation, negotiation and/or final award process based on deci sions
related to DOD changes in force structure and disposition of the Arned
For ces.
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Solicitation No. DACA63-98-B-0032
Bl DDI NG SCHEDULE
NOTES: (cont)

6. For the purpose of this solicitation, the word itenf shall be
consi dered to nean “schedul e” as used in Provision 52.214-0019,
CONTRACT AWARD-SEALED BI DDI NG-EONSTRUCTI ON, in Secti on 00100

| NSTRUCTI ONS, CONDI TI ONS, AND NOTI CES TO BI DDERS, excl udi ng additi ves,
deductives, or optional itens.

7. EVALUATI ON OF OPTIONS (JUL 1990) (FAR 52.217-5)

Except when it is determi ned in accordance with FAR 17.206(b) not
to be in the Government’s best interests, the Government will evaluate
of fers for award purposes by adding the total price for all options to
the total price for the basic requirenent. Evaluation of options wll
not obligate the Governnent to exercise the option(s).

8. OPTI ON FOR | NCREASED QUANTI TY — SEPARATELY PRI CED LI NE | TEM ( MAR
1989) (FAR 52.217-7).

The Government may require the conpletion of the nunbered |ine
item identified in the Bidding Schedule as an option item in the
gquantity and at the price stated in the Bidding Schedule. The
Contracting O ficer may exercise the option by witten notice to the
Contractor within the period specified in the Biddi ng Schedul e.

Conpl etion of added itens shall continue at the sanme schedul e as the
Base Bid unless otherwi se noted in the SPECI AL CONTRACT REQUI REMENTS,
paragraph 1 entitled COMMVENCEMENT, PROSECUTI ON AND COVPLETI ON OF WORK.

9. The CGovernment reserves the right to exercise the option(s)
either singularly or in any conbination for up to 60 cal endar days
after award of the Base Bid without an increase in the Oferor's Bid
Price.
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032

APPLICATION OF WAGE DECISIONS

Solicitation No.: DACAG63-98-B-0032

Project: Alter Defense Printing Facility

Location: Lackland Air Force Base, Texas
Bexar County

1. Davis-Bacon Act Wage Decision TX980003, Building Construction Projects, is
applicable to the construction, alteration, painting, or repair of buildings, installations
within buildings, appurtenances to buildings, foundations for buildings, excavation and
fill for buildings, and utilities within five feet of buildings.

2. Davis-Bacon Act Wage Decision TX980043, Heavy and Highway Construction
Projects, is applicable to utilities more than five feet from buildings and any other
construction requirements not shown in paragraph 1 above.

NOTE: PAYROLL RECORDS ARE REQUIRED, UNDER THE DAVIS-BACON ACT,
FOR ALL CONSTRUCTION WORK. THE WAGE DECISION NUMBER APPLICABLE
TO THE WORK TO BE PERFORMED IS TO BE SHOWN ON ALL CERTIFIED
PAYROLL RECORDS.

00710-1



ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032
General Decision Number TX980003

Super seded General Decision No. TX970003

State: TEXAS

Construction Type:
BUILDING

County(ies):
BEXAR

BUI LDI NG CONSTRUCTI ON PRQJECTS (does not include single famly
homes and apartnents up to and including 4 stories). (Use
current heavy & hi ghway general wage determ nation for Paving &
Utilities Incidental to Building Construction).

Modi fication Nunmber Publ i cation Date
0 02/ 13/ 1998
1 02/ 27/ 1998
2 05/ 29/ 1998
3 06/12/1998
COUNTY(i es):
BEXAR
ASBEOO87A 03/01/1998
Rat es Fri nges
ASBESTOS/ | NSULATORS WORKERS
(I'ncludes application of al
insulating materials, protective
coverings, coatings, and
finishings to all types of
mechani cal systens.) 17. 38 5.14
BRTX0001D 10/ 02/ 1995
Rat es Fri nges
BRI CKLAYERS 15. 00 2.07
* ELECOO60A 06/01/1998
Rat es Fri nges
ELECTRI CI ANS (I ncl udi ng pul l'ing
and installing cable through
conduit for |ow voltage) 18. 00 2.20+8%
CABLE SPLI CERS 18. 25 2.20+8%
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032

ELEVOO81A 07/11/ 1997
Rat es Fri nges

ELEVATOR CONSTRUCTORS:
VECHANI C 18. 815 6. 405+A

FOOTNOTE;, A = UNDER 5 YEARS EMPLOYMENT, 6% BHR;, OVER 5 YEARS
EMPLOYMENT, 8% BHR. PAI D HCOLI DAYS : New Year's Day, Menorial Day,
| ndependence Day, Labor Day, Thanksgiving Day, Friday after
Thanksgi vi ng Day and Chri stmas Day.

ENG 0450A 04/01/ 1994

Rat es Fri nges
PONER EQUI PMENT OPERATORS
Cr anes 12. 95 3.30
* | RONOO66A 06/01/ 1998
Rat es Fri nges
| RONWORKERS ( Excl udi ng net al
bui | ding erectors)
Structural 14. 50 4. 05
MARBO002B 05/01/ 1995
Rat es Fri nges
TI LE SETTERS 13.79 2.07
PLUMD142A 01/01/1998
Rat es Fri nges
PLUVBERS & PI PEFI TTERS
(I'ncl udi ng HVAC WORK) 20. 60 4.32
SFTX0669A 04/01/1998
Rat es Fri nges
SPRI NKLER FI TTERS 19. 60 5.85
SHEEOO67A 04/01/ 1997
Rat es Fri nges
SHEET METAL WORKERS
(HVAC Duct Work Only) 19. 43 5. 67
SUTX1052A 11/01/1988
Rat es Fri nges
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032
ACOUSTI CAL CEIl LI NG | NSTALLERS 12. 26

CARPENTERS ( Excl udi ng Acousti cal
Ceiling Installer & Drywall Hanger 10. 64

CEMENT MASONS 11. 46
DRYWALL HANGERS 11. 88
GLAZI ERS 10. 78 1.40

| RONVORKERS ( Excl udi ng Met al
Bui | di ng Assenbl ers):

REI NFORCI NG 10. 19 3.57
LABORERS:

Unskill ed 7. 06

Mason Tenders 8. 36 1.78
Mortar M xers 8. 99

PLASTERER S TENDERS 8. 68

LATHERS 15. 25

PAI NTERS ( Excl udi ng Tapers/Finishers) 8.01

PLASTERERS 15. 25
PONER EQUI PMENT OPERATORS

Front End Loader 7. 36
ROOFERS:

Roof er s 8.14
Kettl enmen 8. 85
Wat er proof ers 6. 88
SHEET METAL WORKERS:

O her Wirk 11. 62
TAPERS/ FI NI SHERS 7.99
TRUCK DRI VERS 7.10

VELDERS - Receive rate prescribed for craft perform ng operation
to which welding is incidental.

Unlisted classifications needed for work not included within
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032

the scope of the classifications |listed may be added after
award only as provided in the | abor standards contract cl auses
(29 CFR 5.5(a)(1)(v)).

In the listing above, the "SU' designation nmeans that rates
listed under that identifier do not reflect collectively

bar gai ned wage and fringe benefit rates. O her designations

i ndi cate uni ons whose rates have been determ ned to be
prevai l i ng.

WAGE DETERM NATI ON APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

an exi sting published wage determ nation
* a survey underlying a wage determ nation
a Wage and Hour Division letter setting forth a
position on a wage determ nation matter
* a conformance (additional classification and rate)
ruling

*

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional O fice for the area in which the survey was conducted
because those Regional Ofices have responsibility for the
Davi s- Bacon survey program |If the response fromthis initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be foll owed.

Wth regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the Branch
of Construction Wage Determ nations. Wite to:

Branch of Construction WAage Determ nati ons
Wage and Hour Division

U S. Departnent of Labor

200 Constitution Avenue, N. W

Washi ngton, D. C. 20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration fromthe Wage and Hour Adm ni strator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Wite to:

Wage and Hour Adm nistrator
U S. Departnent of Labor
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032

200 Constitution Avenue, N. W
Washi ngton, D. C. 20210

The request should be acconpanied by a full statenent of the
interested party's position and by any information (wage paynent
data, project description, area practice material, etc.) that the
requestor considers relevant to the issue.

3.) If the decision of the Adm nistrator is not favorable, an
interested party nmay appeal directly to the Adm nistrative Review
Board (formerly the Wage Appeals Board). Wite to:

Adm ni strative Revi ew Board

U S. Departnent of Labor

200 Constitution Avenue, N. W

Washi ngton, D. C. 20210
4.) Al decisions by the Adm nistrative Review Board are final

END OF GENERAL DECISION
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032

General Decision Number TX980043
Superseded General Decision No. TX970043
State: TEXAS

Construction Type:

HEAVY

HIGHWAY

County(ies):

BELL CORYELL TRAVIS
BEXAR GUADALUPE WILLTAMSON
BRAZOS HAYS

COMAL MCLENNAN

Heavy (excluding tunnels and dams) and Highway Construction
Projects (does not include building structures iIn rest area
projects). *NOT TO BE USED FOR WORK ON SEWAGE OR WATER TREATMENT
PLANTS OR LIFT/PUMP STATIONS IN BELL, CORYELL, McLENNAN AND
WILLTAMSON COUNTIES.

Modification Number Publication Date

0 02/13/1998

1 05/22/1998
COUNTY(i1es):
BELL CORYELL TRAVIS
BEXAR GUADALUPE WILLITAMSON
BRAZOS HAYS
COMAL MCLENNAN
* SUTX2042A 03/26/1998

Rates Fringes

AIR TOOL OPERATOR 8.08
ASPHALT HEATER OPERATOR 11.00
ASPHALT RAKER 8.00
ASPHALT SHOVELER 7.97
BATCHING PLANT WEIGHER 11.00
CARPENTER 10.80
CONCRETE FINISHER-PAVING 9.57
CONCRETE FINISHER-STRUCTURES 8.83
CONCRETE RUBBER 8.52
ELECTRICIAN 16.25
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032

FLAGGER 6.86
FORM BUILDER-STRUCTURES 8.77
FORM LINER-PAVING & CURB 8.00
FORM SETTER-PAVING & CURB 8.68
FORM SETTER-STRUCTURES 8.73
LABORER-COMMON 7.12
LABORER-UTILITY 7.99
MECHANIC 12.15
OILER 11.40
SERVICER 8.44
PAINTER-STRUCTURES 10.00
PIPE LAYER 8.27
ASPHALT DISTRIBUTOR OPERATOR 9.70
ASPHALT PAVING MACHINE 9.26
BROOM OR SWEEPER OPERATOR 7.12
BULLDOZER 9.28
CONCRETE CURING MACHINE 7.79
CONCRETE FINISHING MACHINE 11.00
CONCRETE PAVING SAW 9.79
SLIPFORM MACHINE OPERATOR 11.15
CRANE, CLAMSHELL, BACKHOE,

DERRICK, DRAGLINE, SHOVEL 10.12
FOUNDATION DRILL OPERATOR

TRUCK MOUNTED 15.00
FRONT END LOADER 8.86
HOIST - DOUBLE DRUM & LESS 10.81
MIXER 7.12
MIXER - CONCRETE PAVING 11.00
MOTOR GRADER FINE GRADE 12.37
MOTOR GRADER 11.14
PAVEMENT MARKING MACHINE 8.31
PLANER OPERATOR 15.75
ROLLER, STEEL WHEEL PLANT-MIX

PAVEMENTS 7.73
ROLLER, STEEL WHEEL OTHER

FLATWHEEL OR TAMPING 7.33
ROLLER, PNEUMATIC, SELF PROPELLED 7.17
SCRAPERS 8.38
TRACTOR-CRAWLER TYPE 9.40
TRAVELING MIXER 7.92
TRENCHING MACHINE, HEAVY 9.92
WAGON-DRILL/BORING MACHINE 8.00
REINFORCING STEEL SETTER PAVING 14.50

REINFORCING STEEL SETTER
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032

STRUCTURES 10.61
STEEL WORKER-STRUCTURAL 11.73
SPREADER BOX OPERATOR 8.55
WORK ZONE BARRICADE 8.29
SIGN INSTALLER 7.97
TRUCK DRIVER-SINGLE AXLE LIGHT 8.32
TRUCK DRIVER-SINGLE AXLE HEAVY 7.954
TRUCK DRIVER-TANDEM AXLE SEMI-

TRAILER 8.02
TRUCK DRIVER-LOWBOY/FLOAT 10.12
WELDER 11.02

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29 CFR 5.5() (L) (V)).-

In the listing above, the "'SU" designation means that rates
listed under that identifier do not reflect collectively
bargained wage and fringe benefit rates. Other designations
indicate unions whose rates have been determined to be
prevailing.

WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision iIn the matter? This can
be:

* an existing published wage determination

* a survey underlying a wage determination

* a Wage and Hour Division letter setting forth a
position on a wage determination matter

* a conformance (additional classification and rate)
ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact 1s not satisfactory, then the process described In 2.)
and 3.) should be followed.
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the Branch
of Construction Wage Determinations. Write to:

Branch of Construction Wage Determinations
Wage and Hour Division

U. S. Department of Labor

200 Constitution Avenue, N. W.

Washington, D. C. 20210

2.) ITf the answer to the question In 1.) 1s yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

Wage and Hour Administrator
U.S. Department of Labor

200 Constitution Avenue, N. W.
Washington, D. C. 20210

The request should be accompanied by a full statement of the
interested party®s position and by any information (wage payment
data, project description, area practice material, etc.) that the
requestor considers relevant to the issue.

3.) IT the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative Review
Board (formerly the Wage Appeals Board). Write to:

Administrative Review Board

U. S. Department of Labor

200 Constitution Avenue, N. W.

Washington, D. C. 20210
4_) All decisions by the Administrative Review Board are final.

END OF GENERAL DECISION
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AMENDMENT NO. 0001

SECTI ON 01410

ENVI RONVENT PROTECTI ON
02/97

PART 1 GENERAL

1

1 GENERAL REQUI REMENTS

The Contractor shall performthe work mnimzing environnental pollution
and damage as the result of construction operations. Environnenta

pol luti on and damage is the presence of chem cal, physical, or biologica
el ements or agents which adversely affect human health or welfare
unfavorably alter ecol ogi cal bal ances of inportance to human life; affect
ot her species of inportance to humanki nd; or degrade the utility of the
envi ronnent for aesthetic, cultural and/or historical purposes. The
control of environmental pollution and danage requires consideration of

| and, water, and air, and includes managenent of visual aesthetics, noise,
solid waste, as well as other pollutants. The environmental resources

wi thin the project boundaries and those affected outside the limts of
per manent work shall be protected during the entire duration of this
contract.

[AMVH1]1.1.2 Techni cal Assi stance

Techni cal assistance for conplex environmental problens shall be
coordi nated with Base Environnmental Coordinator, 37 CES/ CEV, 671-4844.

1.1 Subcontractors

The Contractor shall ensure conpliance with this section by subcontractors.

.1.2 Envi ronnental Protection Pl an

The Contractor shall submit an environnmental protection plan within 15
days after receipt of the notice to proceed. Approval of the Contractor's
plan will not relieve the Contractor of responsibility for adequate and
continuing control of pollutants and other environmental protection
measures. The environnmental protection plan shall include, but shall not
be limted to, the foll ow ng:

a. Alist of Federal, State, and |l ocal |aws, regulations, and permits
concerni ng environmental protection, pollution control and
abatement that are applicable to the Contractor's proposed
operations and the requirenments i nposed by those | aws,
regul ati ons, and permts.

b. Methods for protection of features to be preserved within
aut horized work areas |ike trees, shrubs, vines, grasses and
ground cover, |andscape features, air and water quality, fish and
wildlife, soil, historical, archaeol ogical, and cultural resources.
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1

C. Procedures to be inplenmented to provide the required
environnental protection, to conmply with the applicable | ans and
regul ati ons, and to correct pollution due to accident, natura
causes, or failure to follow the procedures of the environnmenta
protection plan

d. Location of the solid waste disposal area.

e. Drawi ngs showi ng | ocations of any proposed tenporary excavations
or enbanknents for haul roads, stream crossings, material storage
areas, structures, sanitary facilities, and stockpiles of excess
or spoil materials.

f. Environnental nonitoring plans for the job site, including |and,
water, air, and noi se nonitoring.

g. Traffic control plan including neasures to reduce erosion of
tenmporary roadbeds by construction traffic, especially during wet
weat her, and the anount of nud transported onto paved public roads
by vehicles or runoff.

h. Methods of protecting surface and ground water during construction
activities.

i. Plan showi ng the proposed activity in each portion of the work
area and identifying the areas of limted use or nonuse. Plan
shoul d i nclude nmeasures for marking the limts of use areas.

j. Drawing of borrow area location. Protection neasures required at
the work site shall apply to the borrow areas including fina
restoration for subsequent beneficial use of the |and.

k. A recycling and waste prevention plan with a |ist of neasures to
reduce consunption of energy and natural resources; for exanple:
the possibility to shred fallen trees and use them as mul ch shal
be considered as an alternative to burning or burial

. A settling pond renoval plan 120 days prior to renoval work. The
pl an shall include the nethod of renoving and testing of the
col  ected sedi nent.

m Training for Contractor's personnel during the construction period.
1.4 Preconstructi on Survey

Prior to starting any onsite construction activities, the Contractor and
the Contracting Oficer shall nmake a joint condition survey after which the
Contractor shall prepare a brief report indicating on a |ayout plan the
condition of trees, shrubs and grassed areas inmedi ately adjacent to work
sites and adjacent to the assigned storage area and access routes as
applicable. This report will be signed by both the Contracting O ficer and
the Contractor upon mutual agreenent as to its accuracy and conpl et eness.

.1.5 Meet i ngs

The Contractor shall nmeet with representatives of the Contracting Oficer
to alter the environmental protection plan as needed for conpliance with
t he environnental pollution control program

1.6 Notification
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The Contracting Officer will notify the Contractor in witing of any
observed nonconpliance with the previously nentioned Federal, State or

| ocal laws or regulations, permts, and other elenents of the Contractor's
environnental protection plan. The Contractor shall, after receipt of such
notice, informthe Contracting O ficer of proposed corrective action and
take such action when approved. [AM{1l] Such notice, when delivered to the
Contractor or his authorized representative at the site of the work, shal
be deened sufficient for the purpose. |If the Contractor fails to conply
promptly, the Contracting Oficer may issue an order stopping all or part
of the work until satisfactory corrective action has been taken. No tine
extensions shall be granted or costs or damages allowed to the Contractor
for any such suspensi ons.

The Contracting Officer will notify the Contractor in witing of any
nonconpl i ance with the provisions of paragraph 1.2 above and the action to
be taken. The contractor shall, upon receipt of such notice, imediately
take corrective action.

1.1.7 Litigation

If work is suspended, delayed, or interrupted due to a court order of
conpetent jurisdiction, the Contracting Oficer will determ ne whether the
order is due in any part to the acts or omi ssions of the Contractor, or
subcontractors at any tier, not required by the terns of the contract. |If
it is determned that the order is not due to Contractor's failing, such
suspensi on, delay, or interruption shall be considered as ordered by the
Contracting O ficer in the admnistration of the contract under the
contract clause SUSPENSI ON OF WORK.

1.1.8 Previ ously Used Equi prment

The Contractor shall thoroughly clean all construction equi pment previously
used at other sites before it is brought into the work areas, ensuring that
soil residuals are renoved and that egg deposits from plant pests are not
present; the Contractor shall consult with the USDA jurisdictional office
for additional cleaning requirenents.

1.1.9 Payment
No separate paynent will be nade for work covered under this section; al
costs associated with this section shall be included in the contract unit
and/ or lunp sumprices in the Bidding Schedul e.

[ AMEL] 1. 2 APPL| CABLE CRI TERI A

In order to prevent, and to provide for abatenent and control of any
pollution or environmental problens arising fromthe activities of the
contractor and his subcontractors in the perfornance of this contract, they

shall conply with all applicable Federal, State, and local |aws, and
regul ati on concerning environnental pollution control and abatenent.

Work shall be acconplished within the guidance and limtations established
by the foll ow ng:

a. The National Environnental Policy Act of 1969, PL 91-190.

b. The Cean Air Act, Novenber 1990 as anended.

c. The Federal Water Pollution Control Act, Decenber 1977 as anended,

PL 95-271.
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d. The Safe Drinking Water Act of 1977, PL 95-190.

e. The Noise Control Act of 1972, PL 95-574.

f. Federal Insecticide, Fungicide and Rodenticide Act Anendnents,
1972, PL 92-516.

g. Toxic Substances control Act, 1976, PL 94-469.

h. Resource Conservation and Recovery Act of 1976, PL 94-580.

i. Solid Waste Disposal Act Amendnents of 1980, as anmended, PL 96-482.

j. Title 40, Code of Federal Regul ations, Part 260-265, Hazardous
Wast e Managenent System 1980, and Part 761, Polychol orinated Bi phenyls

(PCBs), 1988.

k. Texas Solid Waste Di sposal Act, Article 4477-7 of the Revised Gvil

Statutes, effective Septenber 1, 1981.

I. Texas Water Quality Act, 1967, as revised.

2 SUBM TTALS

In addition to the Environnental Protection Plan specified above in
par agr aph GENERAL REQUI REMENTS, the followi ng shall be submitted to the
Contracting O ficer:

Hazar dous Substance Reporting

The Contractor shall submt a copy of the attached Emergency Pl anning and
Community Right to Know notification and other reports to the Contracting
Oficer and to the Facility Emergency Coordinator (FEC) as specified in
PART 1 paragraph EMERGENCY PLANNI NG AND COVMUNI TY RI GHT- TO- KNOW

REQUI REMENTS.

.3 LAND RESOURCES

The Contractor shall confine all activities to areas defined by the

drawi ngs and specifications. Prior to the beginning of any construction
the Contractor shall identify the land resources to be preserved within the
work area. Except in areas indicated on the drawings or specified to be
cl eared, the Contractor shall not renove, cut, deface, injure, or destroy
| and resources including trees, shrubs, vines, grasses, topsoil, and | and
forns wi thout perm ssion. No ropes, cables, or guys shall be fastened to
or attached to any trees for anchorage unless specifically authorized.
VWhere such enmergency use is permtted, the Contractor shall provide
effective protection for |and and vegetation resources at all tines as
defined in the foll owi ng subparagraphs. Stone, earth or other materi al

di spl aced into uncl eared areas shall be renoved.

.3.1 Wrk Area Lints

Prior to any construction, the Contractor shall mark the areas that need
not be disturbed under this contract. Isolated areas within the genera
work area which are to be saved and protected shall al so be narked or
fenced. Mnunments and markers shall be protected before construction
operations commence. \Were construction operations are to be conducted
during darkness, the markers shall be visible. The Contractor's personne
shal | be know edgeabl e of the purpose for marking and/or protecting
particul ar objects.
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3.2 Landscape

Trees, shrubs, vines, grasses, land fornms and ot her |andscape features
i ndi cated and defined on the drawings to be preserved shall be clearly
identified by marking, fencing, or wapping with boards, or any other
approved techni ques.

.3.3 Unprotected Erodible Soils

Eart hwork brought to final grade shall be finished as indicated. Side

sl opes and back sl opes shall be protected as soon as practicable upon

conpl etion of rough grading. All earthwork shall be planned and conducted
to mnimze the duration of exposure of unprotected soils. Except in cases
where the constructed feature obscures borrow areas, quarries, and waste
material areas, these areas shall not initially be totally cleared.

Cl earing of such areas shall progress in reasonably sized increnments as
needed to use the devel oped areas as approved by the Contracting Oficer

.3.4 Di st urbed Areas

The Contractor shall effectively prevent erosion and control sedinentation
t hr ough approved net hods including, but not limted to, the foll ow ng:

a. Retardation and control of runoff. Runoff fromthe construction
site or fromstorns shall be controlled, retarded, and diverted to
prot ected drai nage courses by means of diversion ditches, benches,
berms, and by any neasures required by area wi de plans under the
Cl ean Water Act.

b. FErosion and sedinentation control devices. The Contractor shal
construct or install tenporary and pernanent erosion and
sedi mentation control features as indicated on the draw ngs.
Berms, di kes, drains, sedinentation basins, grassing, and mul ching
shal | be maintained until permanent drai nage and erosion control
facilities are conpleted and operati ve.

c. Sedinment basins. Sedinent fromconstruction areas shall be
trapped in tenporary or pernmanent sedi ment basins in accordance
with the drawi ngs. The basins shall accommodate the runoff of a
local 5 year storm After each storm the basins shall be punped
dry and accunul ated sedi ment shall be renoved to maintain basin
ef fecti veness. Overflow shall be controlled by paved weirs or by
vertical overflow pipes. The collected topsoil sedinent shall be
reused for fill on the construction site, and/or stockpiled for
use at another site. The Contractor shall institute effluent
quality nonitoring prograns as required by State and | oca
envi ronnent al agenci es.

3.5 Contractor Facilities and Wrk Areas

The Contractor's field offices, staging areas, stockpile storage, and
tenmporary buildings shall be placed in areas designated on the draw ngs or
as directed by the Contracting Oficer. Tenporary novement or relocation
of Contractor facilities shall be nmade only when approved. Borrow areas
shal | be managed to mnimze erosion and to prevent sedinent fromentering
nearby waters. Spoil areas shall be managed and controlled to linmt spoi
intrusion into areas designated on the drawi ngs and to prevent erosion of
soil or sedinment fromentering nearby waters. Spoil areas shall be

devel oped in accordance with the grading plan indicated on the draw ngs.
Tenporary excavation and enmbanknments for plant and/or work areas shall be
controlled to protect adjacent areas from despoil nment.
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1.3.6 Tenporary Excavati on and Enbanknents

If the Contractor proposes to construct tenporary roads or enbanknents and
excavations for plant and/or work areas, he shall submit the follow ng for
approval at least thirty (30) days prior to scheduled start of such
tenmporary work

a. A layout of all tenporary roads, excavations, and enbanknents
to be constructed within the work area

b. Details of road construction and stabilization
c. Details of the conpleted quarry or borrow excavation

d. Plans and cross sections of proposed enmbanknments and their
foundations, including a description of proposed materials and nethods of
enbanknent stabilization

e. A landscaping plan prepared by a conpetent |andscape architect
showi ng the proposed restoration of the area. Renoval of any necessary
trees and shrubs outside the limts of required clearing or quarry, borrow,
or waste areas shall be indicated. The plan shall also indicate |ocation
of required guard posts or barriers required to control vehicular traffic
passing close to trees and shrubs to be maintai ned undanmaged. The pl an
shall provide for the obliteration of construction scars as such and shal
provide for a reasonably natural appearing final condition of the area.
Modi fication of the Contractor's plans shall be made only with the witten
approval of the Contracting Oficer. No unauthorized road construction
excavation or enbanknment construction (including disposal areas) will be
permtted.

1.4 WATER RESOURCES

The Contractor shall keep construction activities under surveill ance,
managenent, and control to avoid pollution of surface and ground waters.
Toxi ¢ or hazardous chenicals shall not be applied to soil or vegetation
when such application may cause contami nation of the fresh water reserve
Moni toring of water areas affected by construction shall be the
Contractor's responsibility. Al water areas affected by construction
activities shall be nonitored by the Contractor

[ AMH1] The Contractor shall not pollute stormor sewer lines, or swales
with fuels, oils, bitunmens, calciumchloride, acid, construction wastes, or

other harnful materials. It is the responsibility of the Contractor to
i nvestigate and conply with all applicable Federal, State, County and
Muni ci pal laws concerning pollution of river and streans.

1.4.1 Washi ng and Curing Water

Waste waters directly derived fromconstruction activities shall not be
allowed to enter water areas. Waste waters shall be collected and pl aced
in retention ponds where suspended material can be settled out or the water
evaporates to separate pollutants fromthe water. Analysis shall be
performed and results reviewed and approved before water in retention ponds
i s di scharged

1.4.2 Cof f erdam and Di ver si on Operati ons

Construction operations for dewatering, renoval of cofferdans, tailrace
excavation, and tunnel closure shall be controlled at all tinmes to limt
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the inpact of water turbidity on the habitat for wildlife and on water
quality for downstream use

1.4.3 St ream Cr ossi ngs

Stream crossings shall allow novenent of materials or equipnent without
violating water pollution control standards of the Federal, State or |oca
gover nnent .

1.4.4 Fish and Wldlife

The Contractor shall mnimze interference with, disturbance to, and danmage
of fish and wildlife. Species that require specific attention along with
measures for their protection shall be listed by the Contractor prior to
begi nni ng of construction operations.

1.5 Al R RESOURCES

Equi pnrent operation and activities or processes perforned by the Contractor
i n acconplishing the specified construction shall be in accordance with the
State's rules and all Federal em ssion and performance | aws and st andards.
Ambient Air Quality Standards set by the Environmental Protection Agency
shall be maintained. Mnitoring of air quality shall be the Contractor's
responsibility. Al air areas affected by the construction activities
shal |l be nonitored by the Contractor

1.5.1 Parti cul at es

Dust particles; aerosols and gaseous by-products from construction
activities; and processing and preparation of materials, such as from
asphaltic batch plants; shall be controlled at all tines, including
weekends, holidays and hours when work is not in progress. The Contractor
shal I maintain excavations, stockpiles, haul roads, permanent and tenporary
access roads, plant sites, spoil areas, borrow areas, and other work areas
within or outside the project boundaries free fromparticul ates which woul d
cause the air pollution standards to be exceeded or which would cause a
hazard or a nuisance. Sprinkling, chem cal treatnent of an approved type,
[ight bitum nous treatnent, baghouse, scrubbers, electrostatic
precipitators or other nethods will be permtted to control particulates in
the work area. Sprinkling, to be efficient, nust be repeated to keep the
di sturbed area danp at all tinmes. The Contractor nust have sufficient,
conpet ent equi pnent avail able to acconplish these tasks. Particulate
control shall be perfornmed as the work proceeds and whenever a particul ate
nui sance or hazard occurs.

1.5.2 Hydr ocar bons and Carbon Monoxi de

Hydr ocar bons and carbon nonoxi de eni ssions from equi prent shall be
controlled to Federal and State allowable limts at all tinmes.

1.5.3 COdor s

Odors shall be controlled at all times for all construction activities,
processi ng and preparation of materials.

1.5.4 Sound | ntrusi ons

The Contractor shall keep construction activities under surveillance and
control to mnimze environnent damage by noi se.

1.6 WASTE DI SPCSAL
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Di sposal of wastes shall be as specified in Section 02120TRANSPORTATI ON AND
Dl SPCSAL OF HAZARDOUS MATERI ALS 02050 DEMOLI TI ON and as specified bel ow

1.6.1 Sol i d Wastes

Solid wastes excluding clearing debris shall be placed in containers which
are enptied on a regular schedule. Handling and di sposal shall be
conducted to prevent contam nation. Segregation neasures shall be enpl oyed
so that no hazardous or toxic waste will becone co-mngled with solid
waste. The Contractor shall transport solid waste off Government property
and di spose of it in conpliance with Federal, State, and | ocal requirenents
for solid waste disposal. Waste materials shall be hauled to the Governnent
landfill site . The Contractor shall conply with site procedures Federal
State, and local |aws and regul ations pertaining to the use of |andfil

ar eas.

1.6.2 Cheni cal Wastes

Chemical s shall be dispensed ensuring no spillage to ground or water.

Peri odi c inspections of dispensing areas to identify | eakage and initiate
corrective action shall be perforned and docunmented. This docunentation
will be periodically reviewed by the Governnment. Chemnical waste shall be
collected in corrosion resistant, conpati ble containers. Collection druns
shall be nonitored and renoved to a staging or storage area when contents
are within 6 inches of the top. Wstes shall be disposed of in accordance
wi th Federal and local |aws and regul ati ons.

1.5.3 Hazar dous Wast es

The Contractor shall take sufficient neasures to prevent spillage of
hazardous and toxic materials during dispensing and shall collect waste in
sui tabl e contai ners observing conpatibility. The Contractor shal

transport hazardous waste off Governnment property and di spose of it in
conpliance with Federal and local |aws and regulations. Spills of
hazardous or toxic materials shall be inmediately reported to the
Contracting O ficer. deanup and cleanup costs due to spills shall be the
Contractor's responsibility.

1.5.4 Bur ni ng

Burning will be allowed only if permtted in other sections of the
specifications or authorized in witing by the Contracting Oficer. The
specific tine, |ocation, and manner of burning shall be subject to
approval. Fires shall be confined to a closed vessel, guarded at al
times, and shall be under constant surveillance until they have burned out
or have been extinguished. Burning shall be thorough reducing the
materials to ashes.

[AME1] 1.8 HAZARDOUS ANDY OR TOXI C MATERI ALS

1.8.1 Hazardous Materials

A hazardous naterial is one that poses an unreasonable risk to the health
and safety of the public, and/or the environnent if not properly controlled

during the handling, storage, nanufacture, processing, packagi ng, use,
di sposal, or transportation. Hazardous materials may be el enents or
conmpounds, and can be found as gases, solids, liquids, or conbination of
t hese.

1.8.2 Material Safety Data Sheets (NMSDS)
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Any and all hazardous/toxic materials brought to the job site shall require

the conpletion of the Material Safety Data Sheets (MSDS) (Re: DFARS
252.223-7004) as directed by the clause entitled Hazardous Materi al
Identification and Material Safety Data. A listing of hazardous materials
is provided in FS 313. The list of naterials below, identified by Federa
Supply G ass and the particular section in

which the material appears, is an anticipated listing and does not rel ease
the Contractor fromidentification, proper handling of hazardous/toxic
materials, and submittal of the appropriate MSDS to assure adequate safety
and protection of life and property for all hazardous/toxic materials
brought to the job site.

Section Federal Supply d ass Descri ption

00900, 02050 1375 Denolition Materials

09250, 09510 5610 M neral Construction Materials, Bulk

09900 6810 Cheni cal s

09900 6850 M scel | aneous Chenical Specialties

09900 7930 d eani ng and Poli shi ng Conpounds and
Preparations

09900 8010 Pai nts, Dopes, Varnishes, and Rel ated

Pr oduct s

07920 8030 Preservatives and Seal i ng Conpounds

09900 9160 M scel | aneous Waxes, O ls, and Fats

.6.3 Ar Force Cccupational Safety Health Standards

Air Force Qccupational Safety Health Standard 161-21 Hazard Conmuni cati ons,

al so requires the Contractor to provide Material Safety Data Sheets (MSDS)
for all chemicals being used at Lackland Air force Base (LAFB). The
Contractor shall forward | egible copies to LAFB Bi o- Envi ronnent a

Engi neering Services at 59 MDWI SAB, Building 5075, Phone 671-3351
through the Contracting Oficer

.8.4 \Waste nmteri al

Waste naterial is defined as any naterial for which no use or reuse is
i ntended and which is to be discarded.

.8.5 Hazardous Waste

A hazardous waste is any solid, liquid, or contained gaseous material that
you no longer use, and either recycle, throw away, or store until you have
enough for treatnent or disposal. A waste is considered hazardous if it is

ignitable (easily conbustible or flanmable reaction with other naterials);
corrosive (dissolves netals and other materials, or burns skin); reactive
(violent chemical ); and toxic (leaches toxic constitutes such as heavy
netals, pesticides, or other organic conpounds).

.8.5.1 Fluorescent |anps

Fl uorescent |anps which contain nercury shall be recycled through a
recycling center. Store fluorescent lanps in the sane boxes that held the
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repl acenent |lanps or in other simlar-size containers. Box spacers shal
be used to prevent |anp breakage.

The recycling centers are dedicated to provide turn-key transportation
service direct fromconstruction sites to their facilities. Furnish a
certificate or recycling with the invoice assuring the nmercury containing
| anps have been processed.

.8.5.2 Fluorescent light ballasts

Fl uorescent light ballasts and snmall devices such as capacitors may or may
not contain polychlorinated bi phenyl (PCB) which is a toxic chenical
Contractor shall properly identify all light ballasts by renoving each
light fixture and checking the manufacturer's date on the back of the
ballast. Any ballasts with a date of 1980 (80) or after will be non-PCB
ball ast or the |l abel on the front of the ballast shall be checked for the
words "non-PCB". The non-PCB ballasts shall be di sposed of by contractor
as regular waste. The PCB ballasts shall be disposed of by contractor as
hazardous waste. The PCB ballasts shall be put on departnent of
transportation (DOT) containers and a PCB | abel affixed to the container
bef ore shi pnent.

.8.6 Disposal

Di sposal of hazardous waste, containers, or conponents thereof, shall be

di sposed of in a hazardous waste disposal site only; no other |ocation
shall be utilized for such disposal. Only hazardous waste sites which are
permtted by the US Environnental Protection Agency, the State of Texas, or

the state in which the disposal will occur, shall be utilized for such
di sposal actions. Coordination with Base Environnental Coordinator for
di sposal / storage activities is mandatory prior to disposal

.8.6.1 Hazardous Waste Di sposa

Hazar dous waste disposal, generated as a result of the contract action, is
the Contractor's responsibility to be disposed of at Contractor's expense
and no separate or direct paynment shall be nade and the cost shall be
considered incidental to and included in the contract price(s). A

di sposal actions shall be acconplished and in conpliance with the "Manifest

Systent for shipnent and ultimte disposal. The Contractor shall ensure
that such transporting and disposal are in strict conpliance with the
established criteria (40 CFR Parts 260 thru 265 and 761). A copy of the
conpl eted mani fest shall be provided to the 37 CONS/LGCC and the 37

CES/ CEV, Base Environnmental Flight. Copies of the appropriate criteria are

available fromthe 37 CES/CEV in building 5460. Any and all fines,
penalties, or cost incurred as a result of inproper disposal shall be paid
by the Contractor.

.8.6.2 "Manifest Systent

Di sposal actions shall be acconplished in conpliance with the "Mani f est
Systent for shipnent and ultimte disposal. The Contractor shall ensure
that such transporting and disposal are in strict conpliance with the
established criteria (40 CFR Parts 260 thru 265 and 761). A copy of the
conmpl eted mani fest shall be provided to the Base Environnmental Coordinator
and Contract Administrator. Copies of the appropriate criteria are
avai l able fromthe Base Environnental Coordinator and assi stance/ gui dance
to ensure conpliance will be provided upon request.

1.8.6.3 Fines, Penalties, or Costs
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Any fines, penalties, or costs incurred as a result of inproper disposal by

the Contractor shall be paid at his expense.

.8.7 Notification

1

In case of an incident or spill caused by the contractor that involves a
hazardous material (s) as defined by 40 CFR 302.4-302.5 or hazardous
waste(s) as defined by 40 CFR 261, the contractor shall notify i mediately
the Lackl and AFB Fire Departnment 911 or 671-0911 with the used of a

cellular tel ephone. Contractor shall provide the spill material (wth MDS
sheets), incident report, anount, and location. Wthin 24 hours of the

i ncident the contractor shall provide a spill incident report detailing the
fol | owi ng:

a) Date and tine of the incident.

b) Date and tine of Fire Departnent notification

c) Material/Wste spilled (include MSDS(s).

d) The estinmated quantity spill ed.

e) The location (8 ¥#x11" Site Map).

f) The probable cause for spill.

g) Any reported injuries.

h) Any contai nment procedures inpl enmented.

i) Disposition of all material s/wastes spilled, i.e. cleaned up
absorbed in soil, discharged to sanitary sewer, etc

.6 H STORI CAL, ARCHAEOLOG CAL, AND CULTURAL RESOURCES

Exi sting historical, archaeol ogical, and cultural resources within the
Contractor's work area will be so designated by the Contracting O ficer if
any has been identified. The Contractor shall take precautions to preserve
all such resources as they existed at the time they were first pointed

out. The Contractor shall provide and install protection for these
resources and be responsible for their preservation during the life of the
contract. If during excavation or other construction activities any
previously unidentified or unanticipated resources are di scovered or found,
all activities that may damage or alter such resources shall be tenporarily
suspended. Resources covered by this paragraph include but are not limted
to: any human skeletal remains or burials; artifacts; shell, m dden, bone,
charcoal, or other deposits; rocks or coral alignnents, pavings, wall, or
ot her constructed features; and any indication of agricultural or other
human activities. Upon such discovery or find, the Contractor shal

i Mmediately notify the Contracting Officer. Wile waiting for instructions
the Contractor shall record, report, and preserve the finds by installing
protective devices such as off limts markings, fencing, barricades or

ot her devices until the proper authorities have be notified. The
Contractor shall |eave the archeol ogical find undisturbed and shall flag an
area of 50 feet radius around the find. Any work required to preserve or
protect these finds will be acconplished by change order under the clause
entitled Changes of the CONTRACT CLAUSES

.7 POST CONSTRUCTI ON CLEANUP

The Contractor shall clean up all areas used for construction

.8 RESTORATI ON OF LANDSCAPE DAMAGE

The Contractor shall restore | andscape features damaged or destroyed during
construction operations outside the Iimts of the approved work areas.

10 MAI NTENANCE OF POLLUTI ON FACI LI Tl ES
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The Contractor shall maintain permanent and tenporary pollution control
facilities and devices for the duration of the contract or for that length
of time construction activities create the particular pollutant.

11 TRAI NI NG OF CONTRACTOR PERSONNEL

The Contractor's personnel shall be trained in all phases of environnenta
protection. The training shall include nmethods of detecting and avoi di ng
pollution, famliarization with pollution standards, both statutory and
contractual, and installation and care of devices, vegetative covers, and
instruments required for nonitoring purposes to ensure adequate and

conti nuous environmental pollution control

.12 EMERGENCY PLANNI NG AND COVMUNI TY RI GHT- TO- KNOW REQUI REMENTS

The Contractor shall conply with the requirenments of Sections 301 through
312 of the Energency Pl anning and Conmunity Right-to-Know Act (EPCRA), also
known as Superfund Anendnments and Reaut hori zation Act (SARA) Title I, as
published in 40 CFR Part 355. The Contractor shall also conply with al
state regul ati ons and procedures which result from EPCRA and t he hazard
conmuni cati on programrequirements of COE EM 385-1-1. The foll ow ng

pl anni ng and reporting requirenments involve the Contractor's reporting
requi renents but are not all inclusive; i.e. transport regul ations are not
addressed. It is the Contractor's responsibility to conply with al

Federal, state, and | ocal energency planning and reporting requirenments.

.12.1 Definitions and Acronyns

.12.1.1 CERCLA Hazardous Substance (CHS)

A CERCLA Hazardous Substance (CHS) is any substance listed in Section
101(14) of the Conprehensive Environnental Response, Conpensation, and
Liability Act, also referred to as Superfund; the Iist of substances al so
appears in Table 302.4 of 40 CFR 302.

.12.1.2 Contracting Oficer (CO

The Contracting Officer (CO is the site owner or operator's construction
representative

.12.1.3 Extrenmely Hazardous Substance (EHS)

An Extrenely Hazardous Substance (EHS) is any substance listed in
Appendi ces A and B of 40 CFR 355.

.12.1. 4 Facility Energency Coordi nator (FEC)

Facility Energency Coordinator (FEC) is the representative of the facility
Owner or Operator. The Contractor shall identify the FEC and notify the
FEC as descri bed bel ow each tinme the Contractor brings a hazardous
substance onto the construction site.

.12.1.5 Hazar dous Cheni cal Substance (HCS)

A Hazar dous Chem cal Substance (HCS) is any substance defined as hazardous
under 29 CFR 1910. 1200, with exceptions as listed in 40 CFR 370. 2;
general ly any substance with a Material Safety Data Sheet (MSDS)

.12.1.6 Reportable Quantity (RQ

Reportabl e Quantity (RQ is a specified mninumanount of a CHS or an EHS
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which, if released, nmust be reported i mMmediately to the FEC. The RQ for a
CHS is listed in Table 302.4 of 40 CFR 302; the RQ for an EHS is 0.45 kg (1
pound) .

.12.1.7 Threshold Pl anning Quantity (TPQ

Threshol d Pl anning Quantity (TPQ is a specified m ninum anount of an EHS
which, if brought onto the construction site, nust be reported within a
stated tine to the FEC. The TPQ for an EHS is listed in Appendices A and B
of 40 CFR 355 or is the quantity published in state code, whichever is |ess.
.12.2 Hazardous Substance Reporting

VWhenever a HCS or an EHS substance is brought onto the construction site,
the Contractor shall submt the attached reporting formto the FEC, the
fire departnent with jurisdiction over the site, and the Contracting
Oficer as described bel ow

a. within 5 days for an EHS substance which (1) equals or
exceeds its TPQ or (2) is a solid or liquid weighing 225 kg (500 pounds)
or nore, whichever is |ess, or

b. within 10 days for a HCS substance which equals or exceeds
10, 000 pounds for a solid or 55 gallons for a liquid
1.12.3 Emergency Rel ease Notification for Listed Hazardous Substances
The Contractor shall inmediately notify the FEC and the Contracting O ficer
if there is a release of an EHS or a CHS substance whose quantity equals or
exceeds its RQ
.12.3.1 Enmergency Notification Information
Enmer gency notifications shall consist of the follow ng information:

a. The Contractor's nane, the nane and tel ephone nunber of the
person naking the report, and the nane and tel ephone nunber of the
Contractor's contact person

b. The chem cal name and identification

c. An estimate of the quantity rel eased;

d. The location of the rel ease;

e. The tine and duration of the rel ease;

f. The nediumreceiving the release (air, land, water);

g. Known acute or chronic health risks;

h. Medical advice when necessary; and

i. Recommended conmunity precautions.

.12.3.2 FollowUp Notice

Wthin 5 days of the release, a witten foll owup notice of the rel ease
shal |l be provided to the FEC and the Contracting Oficer. The witten
noti ce shall update information provided in the initial report, provide

detailed informati on on the response actions taken, and provi de advice
regardi ng nedical attention necessary for exposed individuals.
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1.12. 3.3 State EPCRA Agency

The Contractor may call the follow ng agency for information about EPCRA
requi renents:

Texas Department of Health
Hazard Conmuni cati on Branch
West 49t h Street

Austin, Texas 78756

Tel ephone Nunbers: 1- 800-452- 2791 (i nside Texas)
512- 834- 6603 (outside Texas)

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTI ON ( NOT USED)

3.1 FORMWS
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End of Section --
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AMENDMENT NO. 0001

SECTI ON 02050

DEMOLI TI ON
09/91

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ENG NEERI NG MANUALS (EM

EM 385-1-1 (1992) U S. Arny Corps of Engineers Safety
and Heal th Requi renments Manua

.2 GENERAL REQUI REMENTS

The work includes denolition, salvage of identified itenms and material s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Government property daily, unless otherwi se directed, to avoid
accumul ation at the denolition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. 1In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itens and materials shall be disposed of
as specified.

.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 08 St atements
Wrk Plan; FIO

The procedures proposed for the acconplishnent of the work. The procedures
shal I provide for safe conduct of the work, including procedures and

met hods to provide necessary supports, lateral bracing and shoring when
requi red, careful renoval and disposition of materials specified to be

sal vaged, protection of property which is to remain undi sturbed,

coordi nation with other work in progress, and tinely disconnection of
utility services. The procedures shall include a detail ed description of

t he nmet hods and equi prment to be used for each operation, and the sequence
of operations in accordance with EM 385-1-1

.4 DUST CONTROL

The armount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
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avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or
obj ectionabl e conditions such as ice, flooding and pollution

.5 PROTECTI ON
.5.1 Prot ecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmedi ate action to
protect all personnel working in and around the denolition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be left standing w thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor krmen renove debris or performother work in the i medi ate area

Fl oors, roofs, walls, columms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternmined to be in stable condition, may be allowed to
remai n standi ng wi t hout additional bracing, shoring, of lateral support
until denolished. The Contractor shall ensure that no el enents determn ned
to be unstable are | eft unsupported and shall be responsible for placing
and securing bracing, shoring, or lateral supports as may be required as a
result of any cutting, renoval, or denolition work perforned under this
contract.

.5.2 Protecti on of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the draw ngs and specifications to determ ne the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to remain in place, to be reused, or to remain the property
of the Government; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nmay be required as
a result of any cutting, renoval, or denolition work perforned under this
contract.

.5.3 Protecti on Fromthe Wat her

The interior of buildings to remain and sal vageabl e material s and equi pnent
shall be protected fromthe weather at all tines.

.5.4 Protection of Trees

Trees within the project site which m ght be damaged during denolition and
which are indicated to be left in place shall be protected by a 6 foot high
fence. The fence shall be securely erected a mninumof 5 feet fromthe
trunk of individual trees or follow the outer perineter of branches or
clunps of trees. Any tree designated to remain that is damaged during the
wor k under this contract shall be replaced in kind or as approved by the
Contracting O ficer.

.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.
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1

1

7 USE OF EXPLGCSI VES
Use of explosives will not be permtted.
8 AVAILABILITY OF WORK AREAS

Areas in which the work is to be acconplished will be available in
accordance with the foll owi ng schedul e:

Al areas will be avail able at once.

PART 2 PRODUCTS (Not Appl i cabl e)

PART 3 EXECUTI ON

3.

2 UTI LI TI ES

Existing utilities shall be renoved as indicated. When utility lines are
encountered that are not indicated on the draw ngs, the Contracting O ficer
shall be notified prior to further work in that area.

.4 DI SPOSI TI ON OF MATERI AL

Title to material and equi pnent to be denvolished, except CGovernnent sal vage
and historical itenms, is vested in the Contractor upon receipt of notice to
proceed. The CGovernnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed

4.1 Sal vageabl e Itens and Materi al

Contractor shall salvage itens and material to the nmaxi mum extent possible.

.4.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Government property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

.4.1.4 Hi storical Itens

Hi storical itenms shall be renoved in a manner to prevent damage. The
follow ng historical itens shall be delivered to the Government for

di sposition: Corner stones, contents of corner stones, and docunent boxes
wherever |ocated on the site.

.4.2 Unsal vageabl e Materi al

Concrete, masonry, and ot her nonconbustible material, except concrete
permtted to remain in place, shall be disposed of off the site.
Conmbusti bl e material shall be di sposed of off the site.

.5 CLEAN UP

Debris and rubbi sh shall be renoved from basenent and simnilar excavations.
Debris shall be renpbved and transported in a manner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and

di sposal shall apply.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 02051

REMOVAL, RECYCLI NG AND DI SPOSAL OF REGULATED MATERI ALS
PRI OR TO BUI LDI NG RENOVATI ON

PART 1 - GENERAL
1.1 REFERENCES
The publications listed below forma part of the specification to the extent
referenced. The publications are referred to in the text by basic
designation only.
CODE OF FEDERAL REGULATI ONS ( CFR)
29 CFR 1910 Cccupational Safety and Heal t h Standards

29 CFR 1926 Safety and Heal th Regul ations for
Construction

ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

40 CFR 82 Protection of Stratospheric OQzone

40 CFR 261 Identification and Listing of Hazardous
Wast e

40 CFR 262 St andards Applicable to Generators of

Hazar dous Waste

40 CFR 263 St andards Applicable to Transporters of
Hazar dous Waste

40 CFR 264 Standards for Omers and Operators of
Hazar dous Waste Treatnent, Storage and
Di sposal Facilities

40 CFR 268 Land Di sposal Restrictions

40 CFR 270 EPA Admi nistered Permit Prograns: The
Hazar dous Waste Permt Program

40 CFR 273 Standards for Universal Waste Managenent

40 CFR 761 Pol ychl ori nat ed Bi phenyl s Manuf acturi ng,

Processing, Distribution in Comerce and
Use Prohibitions

DEPARTMENT OF TRANSPORTATI ON ( DOT)

49 CFR 171 Ceneral Information, Regul ations and
Definitions
49 CFR 173 Shi ppers - Ceneral Requirenents for
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Shi pnent s and Packagi ngs

49 CFR 178 Speci fications for Packagi ngs

.2 DEFI N TIONS
.2.1 Regulated Materials

Regul ated materials are nmercury, polychlorinated bi phenyls and ozone
depleting chemcals. Requirenments for asbestos containing material (ACM
and | ead based paint (LBP), if present in the buildings to be denolished,
are covered in Sections 02080 and 02090, respectively.

.2.2 Mercury (Hg)

Mercury is a netal that is liquid at roomtenperature with a small vapor
pressure. Mercury-containing itens addressed by this specification are
thernobstats and fluorescent |ight bulbs (see definition of mercury bulb
thernostat and fluorescent |ight bulb bel ow).

.2.3 Polychlorinated Bi phenyls (PCBs)

PCBs are defined in 40 CFR 761. They are oily in pure formand increase
the risk of cancer. PCB-containing itens addressed by this specification
are ballasts (see definition of Ballast bel ow).

.2.4 (Ozone Depleting Chem cals (ODCs)

ODCs i ncl ude chl orof | uorocarbons (CFCs), hydrochl orofl uorocarbons (HCFCs),
hal on, tetra (and tri) chl oroethane, carbon tetrachloride and all isoners
of methyl chloroform A conplete list of ODCs addressed by this
specification are in 40 CFR 82 Subpart A, Appendixes A and B. Itens
potentially containing ODC s are refrigeration equi pnent for HVAC systens,
freezers, refrigerators, drinking fountains, ice machines, beverage and
refrigerated food di spensers, halon fire extingui shers and bi onedi ca

equi prrent .

.2.5 Ballast

A ballast is a device used to give starting voltage and/or stabilizing
current to a fluorescent light bulb. Ballasts are netal cases filled with
a solid/sem solid asphalt/tar substance that contain a capacitor. The
capacitor may contain the follow ng regul ated materials: PCBs,

trichl orobenzene and/ or diethyl hexyl phthal ate.

.2.6 Fluorescent Light Bulb

A light bulb (or tube) of a fluorescent lighting fixture (defined bel ow).
.2.7 Lighting Fixture

A unit containing a fluorescent light bulb, light reflector, casing and
bal | ast .

.2.8 Mercury Bul b Thernost at

A tenperature control device containing a Hy anpule attached to a
bi netal lic sensing el ement.
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1.2.9 Retorting Mercury
The retorting of mercury is a process whereby mercury is distilled from
other materials by using heat. During the fluorescent light bulb recycling
process, mercury is retorted fromthe phosphor powder that coats the inside
of the gl ass.

1.3 DESCRI PTI ON OF WORK

Bui | di ng 6629 | ocated at Lackland AFB. TX. will be renovated. Prior to the

start renovation work, all itens containing regulated materials shall be
renoved fromthe buildings and sal vaged, recycled, incinerated or placed in a
landfill. The estimated quantities of other regulated materials are indicated

in the environnmental draw ng.
1.4 CONTRACTOR S QUALI FI CATI ONS

The Contractor and subcontractors who will renove Hg containing itenms from
the building(s) shall be familiar with Hg handling and energency procedures
in accordance with 40 CFR 273. The Contractor and subcontractors who wll
renove PCB itens fromthe building(s) shall follow there overall Site
Safety and Health Plan (SSHP) and shall have at |east 2 years experience.
The Contractor and subcontractors who will purge and reclaimODCs shall be
certified in accordance with 40 CFR 82 and shall have at |east 2 years
experi ence. They shall also be famliar with other Federal, state and

| ocal regulations for work to be perforned in this specification.

1.5 SUBM TTALS
Government approval is required for SUBM TTALS with a "GA" desi gnati on;
SUBM TTALS having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL
DESCRI PTI ONS:
SD-01 Data
Qualifications; FIOQO

The Contractor shall be familiar with Hg handli ng and energency procedures
in accordance with 40 CFR 273

The Contractor shall have at |east 2 years experience in handling PCBs.
The Contractor shall have at |east 2 years experience in handling ODCs.
Certifications; FIO

A copy of each technician's certification, required under 40 CFR 82. 161,
who will be reclaimng ODCs.

A copy of each ODCs recovery and recycling equipnment's certification in
accordance with 40 CFR 82. 158.

A copy of each ODCs reclainer's certification in accordance with 40 CFR 82. 164.

Li censes and Pernmits; FIO

A copy of the recycling/destruction facility Iicense for handling,
treat ment and/or destruction of ballasts containing PCBs and/or other
regulated itens in accordance with 40 CFR 761. 60.
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A copy of the RCRA Part B pernmit for the facility that is retorting Hg on
site.

A copy of the state permt for hauling and transporting hazardous waste in
accordance with 40 CFR 263

Pl ans; GA
A witten Spill Prevention, Control and Counterneasures (SPCC) Plan shal
be prepared in accordance w th paragraph SPILLS AND SAFETY of this Section
and subnmitted at | east 30 days before the start of renovati on work.
Pol | ution I nsurance; FIQO
A copy of the contractor's current environnental pollution liability
i nsurance for the recycling and/or destruction facilities to ensure that
the facility assunmes full responsibility for conpliance with all Federal
State and | ocal regulations pertaining to worker protection, work
practices, site safety, transportation and di sposal

SD-08 Statenents
Contractor's Qualification; GA
Docunent ati on of Contractor's and subcontractor’'s work experience in
renoval , recycling and di sposal of itens containing Hg, PCB s and ODC s
during building demolition. This shall be submitted at |east 30 days
before the start of work.

SD-18 Records
C osure Report; FIO

A closure report, including a statement of conpliance, shall be prepared in
accordance with paragraph CLOSURE REPCRT of this Section.

1.7 WASTE M NI M ZATI ON, SALVAGE AND RECLAMATI ON
The Contractor shall practice waste mnim zation, salvage and recl amation
of items containing regulated materials. The Contractor shall not dispose
of any itemin its entirety to the landfill or by incineration. Regul ated
materials placed in a landfill or incinerated shall be manifested in
accordance with 40 CFR 262

PART 2 - PRODUCTS (NOT APPLI CABLE)

PART 3 - EXECUTI ON

3.1 VERI FI CATI ON OF REGULATED NMATERI ALS
Before denolition the Contractor shall field verify the draw ngs show ng
the actual |ocations, quantities and categories of itenms containing Hg,
PCBs and/or ODCs. The Contractor shall notify the Contracting O ficer of
any di screpancies or conflicts before perform ng work specified in this
secti on.

3.2 REMOVAL, HANDLI NG AND PACKAG NG

3.2.1 Fluorescent Light Lanps

The Contractor shall renove fluorescent light |anps fromthe lighting
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fixtures and place themin shipping containers in accordance with 49 CFR 178
properly packaged to avoid breakage. Broken fluorescent |ights bul bs

shall be placed in a "broken bul b" container(s) and mani fested for

transport and di sposal in accordance with 40 CFR 262, 40 CFR 263, and 40

CFR 264.

.2.2 Ballasts

The Contractor shall renove all ballasts fromthe lighting fixtures,
segregate theminto Category | |eaking, Category | not |eaking, Category Il
| eaki ng and Category Il not |eaking and put theminto containers [ AW1] for
recycling in accordance with 49 CFR 178 for shipping. Al Category I

| eaki ng ball asts shall be managed in accordance with 40 CFR 761 (Toxic
Subst ances Control Act = TSCA). [AM#1l] The fluorescent |ight |anps which
contain nercury shall be recycled through a recycling center. Recycling
centers are dedicated to provide turnkey transportation service direct from
the construction site to their facilities. A certificate of recycling
shall be included with the invoice assuring that nercury-containing | anps
have been processed.

.2.3 Mercury Bulb Thernostats

The Contractor shall renove and handl e mercury bulb thernostats in
accordance with 40 CFR 273. [AM#1] Mercury bulb thernostats shall be
recycled through a recycling center. Leaking or broken ones shall be placed
in a container and mani fested for transportati on and di sposal in accordance
with 40 CFR 262, 40 CFR 263, and 40 CFR 264.

.2.4 Units Containing ODCs

The Contractor shall purge the items and handl e ODCs in accordance with 40
CFR 82 Subpart F prior to renpval of these units.

.3 LABELI NG AND RECORD KEEPI NG

Label i ng and record keeping of regulated naterials to be sal vaged,

recycled, incinerated or placed in a landfill shall be in accordance with
40 CFR 262, 40 CFR 263, 40 CFR 264, and all other applicable Federal, State
and | ocal regul ations.

.4 SPILLS AND SAFETY

The Contractor shall prepare, maintain and inplenent a Spill Prevention
Control and Counterneasure (SPCC) Plan in accordance with 40 CFR 761

Al though this requirenent is for PCBs, it shall include Hg (29 CFR 1910 and
29 CFR 1926 will provide nore guidance). It shall establish policies and
procedures to prevent spills, mnimze spill inpact on its surroundi ngs and
met hods for cleanup. The plan shall also establish the type of spil

report to be given to the Contracting Oficer. The plan shall be kept
on-site and enconpass all site activities including transportation to the
recycling and/or destruction facilities. 1t shall be devel oped, signed,
seal ed and dated by an industrial hygienist certified by the Amrerican Board
of Industrial Hygienists. Spills greater than 1 pound of PCBs shall be
reported to National Response Center (1-800-424-8802), the Contracting

O ficer and cl eaned up i medi ately.

.5  STORAGE

A tenporary storage area shall be provided by the Contractor and approved
by the Contracting Oficer. Storage tine limts are 30 days for ballasts
contai ning PCBs (40 CFR 761) and 1 year for thernostats containing Hg (40
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CFR 273). Regulated materials must be renpbved fromthe site before fina
proj ect acceptance by the Government.

.6 TRANSPORTATI ON

Materials shall be transported by a |icensed, hazardous waste haul er.
Operating procedures shall be enforced by the Contractor to prevent
spillage in accordance with 49 CFR 171 and 40 CFR 173. The haul er shal

not store regulated materials |onger than 10 days in accordance with 40 CFR
263 and 40 CFR 273. Vehicl e | oading, vehicle placarding, waste tracking,
notification and record keeping shall be in accordance with all applicable
Federal, State and | ocal regul ations.

.7 RECYCLI NG DESTRUCTI ON FACI LI TY

The contractor shall only ship items to be recycled, incinerated or
landfilled to EPA certified facilities (40 CFR 261, 40 CFR 268 and 40 CFR
270) with environnental pollution liability insurance coverage.

.8 CLOSURE REPORT

The Contractor shall prepare and submt a closure report to the Contracting
Oficer within 30 days of conpleting renovati on work. The report shal
contain: (a) A signed cover letter certifying conpletion of work descri bed
herein, (b) The signed statenent of conpliance (attached at the end of this
section), (c) A narrative describing wrker protection and waste renoval,
handl i ng, packagi ng, transportation, separation and ultimte end (recycl ed,
destroyed and/or disposed), (d) A description of accidents, ruptures,

| eaks, subsequent response procedures and cl eanup and (e) Final disposition
docunentation of all items containing Hy, PCBs and/or ODCs including a copy
of notifications, signed manifest of waste and signed certificates or

recei pts of recycling or destruction.

-- BEnd of Section --
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STATEMENT OF COWPLI ANCE

| hereby certify that:

(1) the appropriate state manifest form has been conpletely and
properly filled out;

(2) the packing, marking, |abeling and placarding of the waste neets
al |l applicable regul ati ons;

(3) the waste transportation, recycling, destruction and di sposa
nmeets all applicable Federal, State and | ocal regul ations.

Title

Dat e
-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 02090

LEAD- CONTAI NI NG PAI NT (LCP) WORKER PROTECTI ON PLAN

PART 1 - CGENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

CODE OF FEDERAL REGULATI ONS ( CFR)
29 CFR 1910 Cccupational Safety and Heal th Standards.

29 CFR 1926 Safety and Health Regul ations for
Constructi on.

ENG NEERI NG MANUALS ( EM

EM 385-1-1 (1996) U. S. Arny Corps of Engineers Safety
and Heal th Requirenments Manual

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD- 01 Dat a
Equi prent List; FIO
A list of equiprment itens to be used in the work, including brand nanes,
nodel , capacity, perfornmance characteristics, quantities and ot her
pertinent information.

SD-08 Statenents
Lead- Cont ai ni ng Paint (LCP) Wbrker Protection Plan; GA
The Contractor shall review the specified work tasks and met hods and shal
prepare a detailed Wirker Protection Plan that identifies the work
procedures, health, and safety neasures to be used while doing the work
whi ch may penetrate or disturb |ead containing paint. The plan shal
address the nmethods to be undertaken to mnimze the hazards to workers
during the project to include the follow ng key el enents:

a. Methods of disturbing of |ead containing paint;

b. Notification of occupants in adjacent work areas of proposed work
schedul es;

Page 1



c. Worker protection training requirenents as specified in
[ AM#1] 29 CFR 1926. 62;

d. Methods of mnimzing exposure to | ead dust, i.e. dust control
(wetting agent);

e. Personnel protective equipnent; respiratory protection program and
control s.

f. Hygiene facilities and practices;
g. Engineering controls and safety neasures;

h. Wbrker exposure assessnent procedures, i.e. personal air
nmoni toring, nanme of |aboratory and air nonitoring technician

i . Housekeeping; and
j. Medical surveillance
SD- 09 Reports

Sanpling Result; FIO

A log of the personal air sanpling test results shall be reviewed and
submtted, in witten form no nore than 48 hours after conpletion of the
sanmpling cycle. The log shall list each sanple result, sanpling time and
date, sanple type, identification of personnel nonitored, flow rate and
duration, air volume sanpled, yield of |ead, cassette size, analytica

nmet hod used, analyst's name and conpany, and interpretation of results.
Results shall be reported in mcrograns of |ead per cubic nmeter of air.

SD- 13 Certificates
Qual ity Assurance; GA
Certificates shall nmeet the requirenents of paragraph QUALI TY ASSURANCE
The statenents shall be signed and dated by a certifying officer after the
award of this contract and contain the foll ow ng:

a. Contractor's nane and address.

b. Project nane and | ocation.

c. The specified requirenents that are being certified.
.3  QUALITY ASSURANCE
.3.1 Qualifications
a. Contractor: Certification that the Contractor has prior experience on
projects simlar in nature and extent to ensure the capability to perform
the work in a satisfactory nmanner and ninim ze worker and occupant
exposur es.
b. Conpetent Person: Certification that the Contractor's full-tinme onsite
Conpetent Person neets the conpetent person requirenents of 29 CFR 1926. 62
and is experienced in admnistration and supervision of Lead Containing

Pai nt projects, including work practices, protective neasures for building
and personnel, disposal procedures, etc.
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c. Testing Laboratory: The name, address, and tel ephone nunber of the

i ndependent testing | aboratory selected to perform personal air sanpling
and anal ysis. Docunentation that the | aboratory performng the analysis is
an EPA National Lead Laboratory Accreditati on Program (NLLAP) accredited

| aboratory and that it is rated proficient in the N OSH EPA Environnenta
Lead Proficiency Analytical Testing Program (ELPAT). Certification shal

i nclude accreditation for heavy nmetal analysis, |list of experience rel evant
to analysis of lead in air, and a Quality Assurance and Quality Control
Program Currently, the American Association for Laboratory Accreditation
(ASLA) and the American Industrial Hygi ene Association (AlHA) are the EPA
recogni zed | aboratory accreditors. Docunentation shall include the date of
accreditation or reaccreditation

d. Blood Lead Testing Laboratory. The name, address and tel ephone nunber
of the blood lead testing | aboratory; the laboratory's listing by OSHA and
the U S. Public Health Service Center for Disease Control (CDC); and
docunentation that the | aboratory certified in the state where the work
site is | ocated.

.3.2 Respiratory Protection Devices

Manuf acturer's certification of NNOSH or the Mne Safety and Health
Admi ni stration (MSHA) approval for respiratory protection devices to be
utilized on the site.

.3.3 Cartridges, Filters, and Vacuum Systens
Manuf acturer's certification of NI OSH approval of respirator cartridges.
.3.4 Medi cal Records

As required by 29 CFR 1926.62 and by the state and | ocal regul ations,

enpl oyees who are involved in LCP di sturbance work and may be required to
recei ve a nedical exam nation will provide certification of such

exam nation, including biological nmonitoring. Records shall be retained,
at Contractor expense, in accordance with 29 CFR 1910. 20.

.3.5 Trai ni ng

Training shall neet the requirenments of 29 CFR 1926.62 and 29 CFR 1926. 59.
Training shall be provided prior to the tinme of job assignnent. Training
may be an awar eness training focusing on the disturbance nethods specified
in the LCP Wrker Protection Plan. Training certification shall be
provided prior to the start of work involving LCP, for all workers,

supervi sors and Conpetent Person

Project specific training shall be conducted prior to the start of the

di sturbance work. This training shall review the specific disturbance

met hods and protection of the workers as outlined in the Wrrker Protection
Pl an.

.4 DESCRI PTI ON OF WORK

The work will require disturbance of surfaces during renovation of the
Bui |l di ng No. 6629 at [AM{1]Lackl and AFB, Texas. Painted surfaces were
tested and the surfaces were found not to contain | ead paint above the
HUD t hreshol d, however they were found to contain lowlead levels. In
accordance with OSHA 29 CFR 1926.62 worker protection is required when any
di sturbance is made to a surface which contains any amount of |ead unti

air nonitoring indicates the airborne exposure |level for lead is bel ow the
Action Level of 30 ?g/n8.
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This section describes the procedures and equi prent required to protect
wor kers and mininmze exposure to LCP during renovation of Building No.
6629.

.5 SITEVISIT

Contractor shall visit and investigate the site, review the draw ngs and
specifications, and becone famliar with conditions which will affect the
wor K.

.6 PROTECTI ON OF EXI STI NG WORK TO REMAI N

Di sturbance, storage, transportation, and di sposal work shall be perfornmed
wi t hout damagi ng or contam nati ng adj acent areas. Were such areas are
damaged or contami nated, the Contractor shall restore area to the origina
condi ti on.

.7 COORDI NATI ON W TH OTHER WORK

Di sturbance and di sposal work shall be coordinated with existing work
and/ or concurrent work being perforned in adjacent areas.

.8 SAFETY AND HEALTH REGULATORY REQUI REMENTS

Work shall be performed in accordance with requirenents of EM 385-1-1 and
applicable regulations including, but not limted to 29 CFR 1910, 29 CFR
1926, especially Section .62. Matters of interpretation of the standards
shall be submitted to the appropriate agency for resolution before starting
wor k. \Where these requirenents vary, the nost stringent shall apply.

1.9 PRECONSTRUCTI ON SAFETY MEETI NG

The Contractor and Conpetent Person shall attend a preconstruction safety
meeting prior to starting any work involving LCP disturbance. Itens
required to be submtted will be reviewed for conpleteness, and where
speci fied, for acceptance.

.10  ACCI DENT PREVENTI ON PLAN
.10.1 Preparati on and | npl enentation

The Accident Preparation Plan (APP) shall be prepared in accordance with EM
385-1-1, Appendix A. \Wiere a topic in the Appendix A is not applicable,
the APP shall justify its om ssion or reduced |evel of detail, and
establ i sh that adequate consideration was given to the topic. The APP
shall cover onsite work by the Contractor or subcontractors. The Conpetent
Person shall be responsible for devel opnent, inplenentation, and quality
control of the content and actions required in the APP. For each

antici pated work task, the APP shall establish hazards and control

measures. The APP shall be easily readabl e and understandabl e by the
Contractor's work force

.10.2 Accept ance and Mbdi fications

The APP shall be prepared, signed and dated by the Contractors Conpetent
Person and submitted 10 days prior to the preconstruction safety
conference. Deficiencies in the APP shall be discussed at the
Preconstructi on Safety Conference and the APP shall be revised to correct
the deficiencies, and resubmtted for acceptance. Onsite work shall not
begin until the APP has been accepted unl ess ot herw se authorized by the
Contracting O ficer. One copy of the APP shall be maintained in the
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Contractor's jobsite file, and a second copy shall be posted where it wll
be accessible to personnel on the site. As work proceeds, the APP shall be
adapted to new situations and conditions. Changes to the APP shall be nade
wi th concurrence of the Conpetent Person and Site Superintendent, and
acceptance of the Contracting Oficer. Should an unforeseen hazard becone
evi dent during performance of the work, the Conpetent Person shall bring
such hazard to the attention of the Superintendent and the Contracting
Oficer, both verbally and in witing, for resolution as soon as possible.
In the interim the Contractor shall take necessary action to re-establish
and maintain safe working conditions; and to safeguard onsite personnel
visitors, the public, and the environnent. Disregard for provisions of
this specification, or the accepted APP shall be cause for stopping of work
until the matter is rectified.

1.10.3 Activity Hazard Anal yses

An Activity Hazard Analysis (AHA) shall be prepared prior to begi nning each
maj or phase of the work and subnitted for review and acceptance. For mat
shall be in accordance with EM 385-1-1, figure 1-1. A major phase of work
is defined as an operation involving hazards not experienced in previous
operations, or where a new work crewis to perform The analysis shal
define the activities and the sequence in which they are to be perforned,
speci fic hazards anticipated, and control neasures to be inplenented to
elimnate or reduce each hazard to an acceptable level. Wrk shall not
proceed on that phase until the Activity Hazard Anal ysis has been accepted
and a preparatory neeting has been conducted by the Contractor to discuss
content of the AHA with everyone engaged in the activity, including the
CGovernnment's onsite representative. The AHA shall be continuously revi ewed
and nodified when appropriate to address changi ng conditions or

operations. The accepted AHA shall be appended to and becone part of the
APP.

1.11 RESPI RATORY PROTECTI ON PROGRAM

A respiratory protection programshall be established as required by 29 CFR
1926. 62 and in accordance with 29 CFR 1910.134. An approved respirator
shall be furnished to each enpl oyee and visitor required to enter a LBP
work control area. A fit test shall be conducted in accordance with 29 CFR
1926. 62, Appendi x D

1.12 HAZARD COVVUNI CATI ON PROGRAM

A Hazard Conmuni cati on Program shall be inplenented in accordance with 29
CFR 1926. 59.

1.13 SAFETY AND HEALTH OVERSI GHT

The Conpetent Person shall be the onsite person responsible for

coordi nation, safety, security and execution of the work. The Conpetent
Person shall be able to identify existing and predictable | ead hazards and
shal |l have the authority to take corrective nmeasures to elimnate them

1.14  PREPARATORY | NSPECTI ON MEETI NG
The Contractor and Contracting Representative shall arrange and hold a
preparatory inspection neeting i mediately prior to beginning any LBP
abatement. The APP, Activity Hazard Anal yses, and the Contractor's Wrker
Protection Plan, will be reviewed for conpl eteness.

1.15 TRAI NED AND COVPETENT PERSONNEL
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1

Work shall be performed by persons, qualified and trained in the LCP

di sturbance work, monitoring, and disposal of debris, and in subsequent
cl eanup of the affected environment. Wbhrkers shall conply with the
appropriate Federal, state, and |ocal regulations which nandate work
practices, training, and capability of performng the work under this
contract.

.16 POSTED WARNI NGS AND NOTI CES

The foll owi ng regul ati ons, warnings, and notices shall be posted at the
work site in accordance with 29 CFR 1926 Section .62.

.16.1 Li mted Access

Access to the LCP areas shall be limted to trained and properly protected
workers and visitors until air nonitoring results indicate the levels are
bel ow t he Action Level of 30?g/n8 per 29 CFR 1926. 62. Signs shall be

| ocated at a distance fromthe LCP control areas that will allow personne
to read the sign and take the necessary protective actions required before
entering the LCP control area.

.16.2 Wor ker | nfornmation

Ri ght -t o- know notices shall be placed in clearly visible areas of the work
site in conpliance with Federal, state, and |ocal regulations.

.16.3 Air Mnitoring Results

Daily air nonitoring results shall be prepared so as to be easily
under stood by the workers, and shall be available at the work site.

.16.4 Enmer gency Tel ephone Nunbers

A list of tel ephone nunbers shall be posted at the site. The list shal

i ncl ude nunbers of the |ocal hospital, emergency squad, police and fire
departments, CGovernment and Contractor representatives who can be reached
24 hours per day, and professional consultants directly involved in the
proj ect .

.18 PERSONAL PROTECTI VE EQUI PMENT

.18.1 Respiratory Protection

Respirators required for worker protection during this project shall be
approved by NIOSH for such use as determ ned by the Conpetent Person.
Respirators shall conply with the requirenents of 29 CFR 1926 Section .62
and shall be used in accordance with 29 CFR 1926 Section .103 and 29 CFR
1910 Section .134.

.18.2 Protective O othing

The Contractor shall furnish, at no cost to personnel, equipnent/clothing
for protection fromairborne LCP debris. An adequate supply of these itens
shal |l be available for worker. Protective clothing and equi pnent shall not
be renoved fromthe work site by workers or visitors.

19 DUST SUPPRESSI ON

During all renovation work dust suppression nethods shall be enpl oyed which
Wi ll mnimze airborne | ead dust. The nethod of dust suppression shall be
described in the Wrker Protection Plan
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1.20 STORAGE OF MATERI ALS

Materials shall be stored in a place and nmanner which protects them from
damage and contamination. Stored materials shall not present a hazard or
an i nconveni ence to workers, visitors, and/or other occupants and enpl oyees
of the buil ding.

PART 2 - PRODUCTS ( NOT APPLI CABLE)

PART 3 - EXECUTI ON

3.

1 WORK PROCEDURES

LCP di sturbance and rel ated work shall be performed in accordance with the
accepted Contractor's Wirker Protection Plan. Procedures and equi pnent
required to limt occupational exposures to |ead during LCP disturbance
shall be in accordance with 29 CFR 1926.62, and as specified herein.

1.1 Per sonnel Protection Procedures

Personnel shall wear and use protective clothing and equi pmrent as specified
in the Wirker Protection Plan. Eating, snoking, drinking, chew ng tobacco
and chewi ng gum and applyi ng nakeup shall not be permitted in the LCP
control area. Electrical service shall be disconnected when wet renoval is
performed, and tenporary electrical service protected by a ground fault
circuit interrupter shall be provided.

1.2 Safety and Health Procedures and Responsibilities

The Conpetent Person shall be present on the work site throughout the
project to supervise, and docunent the project's health and safety
provisions. A daily |l og shall be maintai ned docunenting the progress of
the work, results of sanpling tests, and | evel of worker protection

t hroughout the project area. The Conpetent Person shall verify that the
Worker Protection Plan is inplenented and fol | owed.

.1.3 Engi neering Controls

.1.3.1 Hand Wash Station Procedures

An operational hand washing station shall be provided if not available in
the building. W rkers shall be instructed to wash their hands and face
whenever exiting the control area and before eating, drinking or snoking.

.2 MONI TORI NG

During the entire LCP disturbance activities, a Conpetent Person shall be
onsite directing the work to ensure that the health and safety requirenents
of this contract are satisfied.

2.1 Personal Air Mnitoring

Ai rborne concentrations of |ead shall be collected and analyzed in
accordance with 29 CFR 1926.62. Results shall be reported in mcrograns
per cubic neter of air. This nmonitoring shall be used to verify the need
and/ or adequacy of PPE and to determine if proper work practices are being
enpl oyed. The Contracting O ficer shall be notified if any personal air
moni toring result equals or exceeds 30 nmicrograns per cubic nmeter of air.

.3 CLEANUP AND DI SPCSAL
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3.3.1 Daily d eanup

Surfaces in the LCP work area shall be maintai ned free of accunul ati ons of

dust and debris. Dry sweep or conpressed air shall not be used for
cl eanup. At the end of each shift, the area shall be cleaned by vacuum ng

with a HEPA filtered vacuum cl eaner and wet nopping the area.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 02222

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS
07/89

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils
ASTM D 1556 (1990) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-m cu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Mt hod

ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Purposes (Unified Soil
Cl assification System

ASTM D 2922 (1991) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

.3 DEFI NI TI ONS

. 3.1 Degree of Conpaction

Degree of conpaction shall be expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557.

.4 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
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Field Density Tests; GA. Testing of Backfill Mterials; GA

Copies of all laboratory and field test reports within 24 hours of the
conpl etion of the test.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Satisfactory Materials

Satisfactory materials shall consist of any material classified by ASTM D
2487 as GM GN @GP, GC, SP, SM SC, CL, and SW

1.2 Unsatisfactory Materials

Unsatisfactory materials shall be materials that do not conmply with the
requi renents for satisfactory materials. Unsatisfactory materials include
but are not limted to those materials containing roots and other organic
matter, trash, debris, frozen materials and stones |larger than 1 inches,
and materials classified in ASTM D 2487, as M., M4, PT, O4H CH and Q..
Unsatisfactory materials also include man-made fills, refuse, or backfills
from previous construction

.1.3 Cohesi onl ess and Cohesive Materials

Cohesionl ess materials shall include naterials classified in ASTM D 2487 as
GW G, SW and SP. Cohesive materials include naterials classified as CC,
SC, M, CL, MH, and CH Materials classified as GMand SMwi || be
identified as cohesionless only when the fines are nonpl astic.

1.4 Rock

Rock shall consist of boul ders neasuring 1/2 cubic yard or nore and
material s that cannot be renoved w thout systematic drilling and bl asting
such as rock material in | edges, bedded deposits, unstratified masses and
congl onerat e deposits, and bel ow ground concrete or masonry structures,
exceeding 1/2 cubic yard in volune, except that pavenents will not be
consi dered as rock.

.1.5 Unyi el di ng Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 1 inches in any dinmension or as defined by the pipe
manuf acturer, whichever is smaller.

.1.6 Unstabl e NMateri al

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

1.7 Sel ect Granul ar NMateri al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag conposed of hard, tough and durable
particles, and shall contain not nore than 10 percent by weight of material
passing a No. 200 nesh sieve and no | ess than 95 percent by wei ght passing
the | inch sieve. The nmaxi mum all owabl e aggregate size shall be i nches,
or the maxi mum si ze recommended by the pi pe manufacturer, whichever is
snmal | er.
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2.1.8 Initial Backfill Materi al

Initial backfill shall consist of select granular material or satisfactory
materials free fromrocks 1 inches or larger in any dinension or free from
rocks of such size as recommended by the pipe manufacturer, whichever is
smaller. Wen the pipe is coated or wapped for corrosion protection, the
initial backfill material shall be free of stones larger than 3/4 inch in
any di mension or as recommended by the pipe manufacturer, whichever is
snal | er.

2.1.9 Pl astic Marking Tape

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
6 inches wide with mnimumthickness of 0.004 inch. Tape shall have a

m ni mum strength of 1750 psi |engthwi se and 1500 psi crosswi se. The tape
shal |l be manufactured with integral wires, foil backing or other nmeans to
enabl e detection by a netal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for marking
and | ocating underground utilities. The netallic core of the tape shall be
encased in a protective jacket or provided with other neans to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shall bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, OI, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evision
Pol i ce, and Fire Conmunications

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON
3.1 EXCAVATI ON

Excavation shall be perforned to the lines and grades indicated. Rock
excavation shall include renoval and disposition of material defined as
rock in paragraph MATERI ALS. Earth excavation shall include renoval and
di sposal of material not classified as rock excavation. During excavation
material satisfactory for backfilling shall be stockpiled in an orderly
manner at a distance fromthe banks of the trench equal to 1/2 the depth of
the excavation, but in no instance closer than 2 feet.Excavated materi al
not required or not satisfactory for backfill shall be renoved fromthe site.
G adi ng shall be done as may be necessary to prevent surface water from
flowing into the excavation, and any water accumul ating therein shall be
renoved to maintain the stability of the bottom and sides of the
excavation. Unauthorized overexcavation shall be backfilled in accordance
wi t h paragraph BACKFI LLI NG AND COVPACTI ON at no additional cost to the
Gover nnent .

3.1.1 Trench Excavati on

The trench shall be excavated as reconmended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or nmde vertical, and of such width as recomended in the

manuf acturer's installation manual. Were no manufacturer's installation
manual is available, trench walls shall be nade vertical. Trench walls
nmore than 5 feet high shall be shored, cut back to a stable slope, or
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provi ded with equi val ent neans of protection for enployees who may be
exposed to nmoving ground or cave in. Vertical trench walls nore than 5 feet
hi gh shall be shored. Trench walls which are cut back shall be excavated
to at |east the angle of repose of the soil. Special attention shall be
given to sl opes which may be adversely affected by weat her or npisture
content. The trench width below the top of pipe shall not exceed 24 inches
pl us pi pe outside diameter (O D.) for pipes of less than 24 inches inside
di anmeter and shall not exceed 36 inches plus pipe outside dianmeter for
sizes larger than 24 inches inside dianmeter. Where recommended trench
wi dt hs are exceeded, redesign, stronger pipe, or special installation
procedures shall be utilized by the Contractor. The cost of redesign
stronger pipe, or special installation procedures shall be borne by the
Contractor wi thout any additional cost to the Government.

3.1.1.1 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
beari ng and support for the bottom quadrant of each section of the pipe.
Bel | hol es shall be excavated to the necessary size at each joint or
coupling to elimnate point bearing. Stones of 1 inch or greater in any
di mensi on, or as recommended by the pipe manufacturer, whichever is
smal l er, shall be renoved to avoid point bearing.

3.1.1.2 Renoval of Unyielding Materi al

VWere overdepth is not indicated and unyielding material is encountered in
the bottomof the trench, such material shall be renoved 12 inches bel ow
the required grade and replaced with suitable materials as provided in

par agr aph BACKFI LLI NG AND COVPACTI ON.

3.1.1.3 Renpval of Unstable NMateri al

Where unstable material is encountered in the bottomof the trench, such
material shall be renoved to the depth directed and repl aced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COWPACTI ON.  Wien renoval of unstable material is required due to the
fault or neglect of the Contractor in his performance of the work, the
resulting material shall be excavated and replaced by the Contractor

wi t hout additional cost to the CGovernnent.

3.1.1.4 Excavati on for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal
be of sufficient size to permt the placenent and renoval of forns for the
full length and width of structure footings and foundations as shown. Rock
shal | be cleaned of |oose debris and cut to a firmsurface either |evel,
stepped, or serrated, as shown or as directed. Loose disintegrated rock
and thin strata shall be renoved. Renoval of unstable material shall be as
speci fi ed above. When concrete or masonry is to be placed in an excavated
area, special care shall be taken not to disturb the bottom of the
excavation. Excavation to the final grade |evel shall not be made until
just before the concrete or nmasonry is to be pl aced.

3.1.1.5 Jacki ng, Boring, and Tunneling
Unl ess ot herwi se indicated, excavation shall be by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Contracting O ficer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conmpacted in such sections.

3.1.1.6 St ockpi | es
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St ockpil es of satisfactory materials shall be placed and graded as
specified. Stockpiles shall be kept in a neat and well drained condition
gi ving due consideration to drainage at all tinmes. The ground surface at
stockpile locations shall be cleared, grubbed, and seal ed by rubber-tired
equi prent, excavated satisfactory and unsatisfactory materials shall be
separately stockpiled. Stockpiles of satisfactory materials shall be
protected from contam nati on which may destroy the quality and fitness of
the stockpiled material. |[If the Contractor fails to protect the
stockpiles, and any material becomes unsatisfactory, such material shall be
renoved and replaced with satisfactory material from approved sources at no
additional cost to the Governnment. Locations of stockpiles of satisfactory
materials shall be subject to prior approval of the Contracting O ficer

.2 BACKFI LLI NG AND COVPACTI ON

Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be

pl aced in | ayers not exceeding 6 inches |oose thickness for compaction by
hand operated machi ne conmpactors, and 8 inchesloose thickness for other

t han hand operated nachi nes, unless otherw se specified. Each |ayer shal
be conpacted to at |east 95 percent naxi mum density for cohesionless soils
and 90 percent maxi mum density for cohesive soils, unless otherw se
speci fi ed.

2.1 Trench Backfil

Trenches shall be backfilled to the grade shown. The trench shall be
backfilled to 2 feet above the top of pipe prior to performng the required
pressure tests. The joints and couplings shall be left uncovered during
the pressure test.

.2.1.1 Repl acenent of Unyiel ding Materi al

Unyi el ding material renmoved fromthe bottom of the trench shall be repl aced
with select granular material or initial backfill material

.2.1.2 Repl acenent of Unstable Materia

Unstable material renoved fromthe bottomof the trench or excavation shal
be replaced with select granular material placed in | ayers not exceeding 6
i nches | oose thickness.

.2.1.3 Beddi ng and Initial Backfil

Initial backfill material shall be placed and conpacted w th approved
tanpers to a height of at |east one foot above the utility pipe or

conduit. The backfill shall be brought up evenly on both sides of the pipe
for the full length of the pipe. Care shall be taken to ensure thorough
conpaction of the fill under the haunches of the pipe.

.2.1.4 Fi nal Backfi |

The remai nder of the trench, except for special materials for roadways,
railroads and airfields, shall be filled with satisfactory materi al
Backfill material shall be placed and conpacted as foll ows:

a. Roadways, Railroads, and Airfields: Backfill shall be placed up
to the elevation at which the requirenents in Section 02225
EARTHWORK FOR ROADWAYS, RAI LROADS, AND Al RFI ELDS control. \ater
flooding or jetting methods of compaction will not be permitted.
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3.

b. Si dewal ks, Turfed or Seeded Areas and M scel |l aneous Areas:
Backfill shall be deposited in |ayers of a maxi mumof 12 inch
| oose thickness, and conpacted to 85 percent maxi num density for
cohesive soils and 90 percent nmaxi mum density for cohesionl ess
soils. Conpaction by water flooding or jetting will not be
permtted. This requirement shall also apply to all other areas
not specifically designated above.

2.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or simlar structure has been
constructed and the concrete has been allowed to cure for 3 days, backfil
shal |l be placed in such a manner that the structure will not be damaged by
the shock of falling earth. The backfill material shall be deposited and
conpacted as specified for final backfill, and shall be brought up evenly
on all sides of the structure to prevent eccentric |oading and excessive
stress.

.3 SPECI AL REQUI REMENTS

Speci al requirenments for both excavation and backfill relating to the
specific utilities are as foll ows:

.3.1 Gas Distribution

Trenches shall be excavated to a depth that will provide not less than 18
i nches of cover in rock excavation and not |less than 24 inches of cover in
ot her excavati on.

.3.2 Wat er Li nes

Trenches shall be of a depth to provide a m nimumcover of 3 feet fromthe
exi sting ground surface, or fromthe indicated finished grade, whichever is
lower, to the top of the pipe. For fire protection yard mains or piping,
an additional 6 inches of cover is required.

.3.3 Heat Distribution System

Initial backfill material shall be free of stones larger than 1/4 inch in
any di nensi on.

.3.4 Electrical Distribution System

Direct burial cable and conduit or duct line shall have a m ni mum cover of
24 inches fromthe finished grade, unless otherw se indicated. Speci al
trenching requirenments for direct-burial electrical cables and conduits are
specified in Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.

.3.5 Pl astic Marking Tape

VWarni ng tapes shall be installed directly above the pipe, at a depth of 18
i nches bel ow fini shed grade unl ess ot herw se shown.

.4 TESTI NG

Testing shall be the responsibility of the Contractor and shall be
performed at no additional cost to the Government.

4.1 Testing Facilities

Tests shall be performed by an approved comercial testing | aboratory or
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may be tested by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved by the Contracting O ficer. The first inspection shall be at the
expense of the Government. Cost incurred for any subsequent inspection
requi red because of failure of the first inspection will be charged to the
Contractor.

. 4.2 Testing of Backfill Materials

Characteristics of backfill materials shall be determ ned in accordance
with particle size analysis of soils ASTM D 422 and noi sture-density
relations of soils ASTM D 1557. A mininmum of one particle size analysis
and one noi sture-density relation test shall be perforned on each different
type of material used for beddi ng and backfill.

.4.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified
density is being obtained. A mninmmof one field density test per lift of
backfill for every 100 feetof installation shall be perfornmed. One

noi sture density relationship shall be determ ned for every 100 cubic yards
of material used. Field in-place density shall be determ ned in accordance
with ASTM D 1556, ASTM D 2167, or ASTM D 2922. Wen ASTM D 2922i s used,
the calibration curves shall be checked and adjusted using the sand cone
met hod as described in paragraph Calibration of the ASTM publication. ASTM
D 2922 results in a wet unit weight of soil and when using this method,
ASTM D 3017 shall be used to determ ne the noisture content of the soil

The calibration curves furnished with the noi sture gauges shall be checked
along with density calibration checks as described in ASTM D 3017. The
calibration checks of both the density and noi sture gauges shall be nade at
t he begi nning of a job, on each different type of material encountered, at
intervals as directed by the Contracting Oficer. Copies of calibration
curves, results of calibration tests, and field and | aboratory density
tests shall be furnished to the Contracting O ficer. Trenches inproperly
conpacted shall be reopened to the depth directed, then refilled and
conpacted to the density specified at no additional cost to the Government.

.4.4 Di spl acenment of Sewers

After other required tests have been perfornmed and the trench backfil
conpacted to the finished grade surface, the pipe shall be inspected to
det erm ne whet her significant displacenent has occurred. This inspection
shall be conducted in the presence of the Contracting Oficer. Pipe sizes
| arger than 36 inches shall be entered and exam ned, while smaller

di anmet er pipe shall be inspected by shining a Iight or |aser between
manhol es or manhol e | ocations, or by the use of television canmeras passed
through the pipe. |If, in the judgenent of the Contracting Oficer, the
interior of the pipe shows poor alignment or any other defects that woul d
cause i nproper functioning of the system the defects shall be renedi ed as
directed at no additional cost to the Governnent.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 02225

EARTHWORK FOR ROADWAYS, RAI LROADS, AND Al RFI ELDS
12794

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils

ASTM D 1140 (1992) Amount of Material in Soils Finer

than the No. 200 Sieve

ASTM D 1556 (1990) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft.

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Mt hod

ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Purposes (Unified Soil
Cl assification Systen)

ASTM D 2922 (1991) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 2937 (1994) Density of Soil in Place by the
Drive-Cylinder Method

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1993) Liquid Linmt, Plastic Limt, and
Plasticity I ndex of Soils

3 PAYMENT
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Payment will constitute full conpensation for all |abor, equipnent, tools,
supplies, and incidentals necessary to conplete the work.

.3.1 Cl assified Excavation

Cl assified excavation will be paid for at the contract unit prices per
cubic yard for common or rock excavation.

.3.2 Uncl assi fi ed Excavati on

Uncl assi fied excavation will be paid for at the contract unit price per
cubic yard for unclassified excavati on.

.3.3 Cl assified Borrow

Classified borroww || be paid for at the contract unit prices per cubic
yard for common or rock borrow

.3.4 Uncl assi fi ed Borrow

Uncl assified borrowwill be paid for at the contract unit price per cubic
yard for unclassified borrow

.3.5 Over haul

Aut hori zed overhaul will be paid for at the contract unit price per
station-yard for overhaul in excess of the free-haul limt as designated in
par agr aph DEFI NI TI ONS.

.4 DEFINITI ONS
4.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by, ASTM D
2487 as GW GM @GP, GC, SW SP, SM SC and CL. Satisfactory materials for
grading shall be free fromroots and other organic matter, trash, debris,
and frozen materials and stones larger than 6 inches in any dinension.

.4.2 Unsatisfactory Materials

Materials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Materials classified in ASTM D 2487 as Pt,
OH, and OL are unsatisfactory. Unsatisfactory materials also include
man-made fills, refuse, or backfills from previ ous construction.

.4.3 Cohesi onl ess and Cohesive Materials

Cohesionl ess materials include materials classified in ASTM D 2487 as GW
@GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GMand SMwill be identified
as cohesionless only when the fines are nonplastic. Testing required for
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136,
ASTM D 422, and ASTM D 1140.

.4.4 Degree of Conpaction

Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557abbrevi at ed
as a percent of |aboratory maxi mum density.

.4.6 Topsoi |
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Material suitable for topsoils obtained fromexcavations is defined as in
accordance with Section 02935.

.5 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:

SD-08 Statenents
Eart hwork; FIO
Procedure and | ocation for disposal of unused satisfactory materi al

Bl asting plan when blasting is permtted. Proposed source of borrow
materi al .

SD- 09 Reports
Testing; FIO

Wthin 24 hours of conclusion of physical tests, 3 copies of test results,
i ncluding calibration curves and results of calibration tests.

SD- 13 Certificates
Testing; FIO

Qualifications of the commercial testing | aboratory or Contractor's testing
facilities.

SD- 18 Records
Eart hwor k; FI Q

Notification of encountering rock in the project. Advance notice on the
openi ng of excavation or borrow areas. Advance notice on shoul der
construction for rigid pavenents.

.6 SUBSURFACE DATA

Subsurface soil boring | ogs are shown on the drawings . The subsoil

i nvestigation report and sanples of materials taken from subsurface

i nvestigations nmay be exam ned at the Contracting Oficer's Ofice. These
data represent the best subsurface information avail able; however,
variations may exist in the subsurface between boring |ocations.

.7 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the materials, and all
excavation will be designated as unclassified excavation. Excavation
specified shall be done on a classified basis, in accordance with the
foll owi ng designations and cl assifications.

7.1 Rock Excavation
Rock excavation shall include blasting, excavating, grading, and di sposing
of material classified as rock and shall include the satisfactory renoval

and di sposal of boulders 1/2 cubic yard or nore in volune; solid rock;
rock material that is in | edges, bedded deposits, and unstratified nasses,
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whi ch cannot be renoved wi thout systematic drilling and bl asting; and
firmy cenmented congl onerate deposits possessing the characteristics of
solid rock inpossible to renove without systematic drilling and bl asting.
The removal of any concrete or masonry structures, except pavenents,
exceeding 1/2 cubic vyard in volune that may be encountered in the work
shall be included in this classification. |If at any tine during
excavation, including excavation from borrow areas, the Contractor
encounters material that may be classified as rock excavation, such
material shall be uncovered and the Contracting O ficer notified by the
Contractor. The Contractor shall not proceed with the excavation of this
material until the Contracting Oficer has classified the materials as
conmon excavation or rock excavation and has taken cross sections as
required. Failure on the part of the Contractor to uncover such materi al
notify the Contracting Oficer, and allow anple time for classification and
cross sectioning of the undisturbed surface of such material will cause the
forfeiture of the Contractor's right of claimto any classification or

vol ume of material to be paid for other than that allowed by the
Contracting O ficer for the areas of work in which such deposits occur

7.2 Commbn Excavati on

Common excavation shall include the satisfactory renoval and di sposal of
all materials not classified as rock excavation

.8 BLASTI NG

Blasting will not be permtted.

.9 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsatisfactory materials renoved from excavations shall be disposed of in
desi gnat ed waste di sposal or spoil areas. Satisfactory material renoved
from excavations shall be used, insofar as practicable, in the construction
of fills, enmbankments, subgrades, shoul ders, bedding (as backfill), and for
simlar purposes. No satisfactory excavated material shall be wasted

wi t hout specific witten authorization. Satisfactory material authorized
to be wasted shall be di sposed of in designated areas approved for surplus
mat eri al storage or designated waste areas as directed. New y designated
wast e areas on CGovernnent-controlled | and shall be cleared and grubbed

bef ore di sposal of waste material thereon. Coarse rock from excavations
shal | be stockpiled and used for constructing slopes or enbanknents

adj acent to streans, or sides and bottomnms of channels and for protecting
agai nst erosion. No excavated material shall be disposed of to obstruct
the flow of any stream endanger a partly finished structure, inpair the
efficiency or appearance of any structure, or be detrinental to the

conpl eted work in any way.

PART 2 PRODUCTS (Not Appl i cabl e)

PART 3 EXECUTI ON

3.

1 STRI PPI NG OF TOPSA L

VWere indicated or directed, topsoil shall be stripped to a depth of

i nches. Topsoil shall be spread on areas al ready graded and prepared for
topsoil, or transported and deposited in stockpiles convenient to areas
that are to receive application of the topsoil later, or at |ocations

i ndi cated or specified. Topsoil shall be kept separate from ot her
excavated materials, brush, litter, objectionable weeds, roots, stones
larger than 2 inches in dianeter, and other materials that would interfere
wi th planting and nai nt enance operations. Any surplus of topsoil from
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excavations and grading shall be renoved fromthe site.
.2 EXCAVATI ON

The Contractor shall perform excavation of every type of materi al
encountered within the limts of the project to the lines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph

FINl SHING Satisfactory excavated materials shall be transported to and
placed in fill or enmbankment within the limts of the work. Unsatisfactory
materials encountered within the limts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory material ordered as repl acenent
shall be included in excavation. Surplus satisfactory excavated materi al
not required for fill or enmbanknent shall be di sposed of in areas approved
for surplus material storage or designated waste areas. Unsatisfactory
excavated material shall be disposed of in designated waste or spoi

areas. During construction, excavation and fill shall be perforned in a
manner and sequence that will provide proper drainage at all times.
Material required for fill or enbanknent in excess of that produced by

excavation within the grading limts shall be excavated fromthe borrow
areas indicated or fromother approved areas selected by the Contractor as
speci fi ed.

2.1 Ditches, CGutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconpli shed
by cutting accurately to the cross sections, grades, and el evati ons shown.
Ditches and gutters shall not be excavated bel ow grades shown. Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,

t horoughly conpacted, material or with suitable stone or cobble to grades
shown. Material excavated shall be di sposed of as shown or as directed
except that in no case shall material be deposited | ess than 4 feet from
the edge of a ditch. The Contractor shall maintain excavations free from
detrimental quantities of |eaves, brush, sticks, trash, and other debris
until final acceptance of the work.

. 2.2 Drai nage Structures

Excavati ons shall be nmade to the |lines, grades, and el evati ons shown, or as
directed. Trenches and foundation pits shall be of sufficient size to
permt the placement and renoval of fornms for the full Iength and w dth of
structure footings and foundations as shown. Rock or other hard foundation
material shall be cleaned of | oose debris and cut to a firm |evel,

stepped, or serrated surface. Loose disintegrated rock and thin strata
shal | be renoved. Wen concrete or masonry is to be placed in an excavated
area, the bottom of the excavation shall not be disturbed. Excavation to
the final grade |level shall not be nade until just before the concrete or
masonry is to be placed. Were pile foundations are to be used, the
excavation of each pit shall be stopped at an elevation 1 foot above the
base of the footing, as specified, before piles are driven. After the pile
driving has been conpleted, |oose and displaced material shall be renoved
and excavation conpleted, |eaving a snooth, solid, undisturbed surface to
receive the concrete or masonry.

.3 SELECTI ON OF BORROW NMATERI AL

Borrow material shall be selected to nmeet the requirenments and conditions
of the particular fill or enbankment for which it is to be used. Borrow
material shall be obtained fromthe borrow areas shown or from ot her
approved sources, either private or within the limts of the project site,
sel ected by the Contractor. Unless otherw se provided in the contract, the
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Contractor shall obtain fromthe owers the right to procure material, pay
royalties and other charges involved, and bear the expense of devel opi ng

t he sources, including rights-of-way for hauling. Borrow material from
approved sources on Government-controlled | and may be obtai ned w t hout
payment of royalties. Unless specifically provided, no borrow shall be
obtained within the imts of the project site without prior witten
approval. Necessary clearing, grubbing, and satisfactory drai nage of
borrow pits and the di sposal of debris thereon shall be considered rel ated
operations to the borrow excavati on

3.4 COPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

The Contractor shall notify the Contracting Oficer sufficiently in advance
of the opening of any excavation or borrow pit to permt elevations and
measur enents of the undisturbed ground surface to be taken. Except as
otherwi se permtted, borrow pits and other excavation areas shall be
excavat ed provi di ng adequate drai nage. Overburden and other spoil materi al
shall be transported to designated spoil areas or otherw se disposed of as
directed. Borrow pits shall be neatly trimed and drained after the
excavation is conpleted. The Contractor shall ensure that excavation of
any area, operation of borrow pits, or dunping of spoil material results in
m ni mum detrimental effects on natural environmental conditions.

3.5 GRADI NG AREAS

VWere indicated, work will be divided into grading areas within which

sati sfactory excavated material shall be placed in enbanknments, fills, and
requi red backfills. The Contractor shall not haul satisfactory material
excavated in one grading area to another grading area except when so
directed in witing.

3.6 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |east 90 percent |aboratory maxi num density for cohesive
materials or 95 percent |aboratory maxi num density for cohesionl ess
materials to prevent wedgi ng action or eccentric |oading upon or agai nst
the structure. G ound surface on which backfill is to be placed shall be
prepared as specified in paragraph PREPARATI ON OF GROUND SURFACE FOR
EMBANKMENTS. Conpaction requirements for backfill materials shall also
conformto the applicable portions of paragraphs PREPARATI ON OF GROUND
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATI ON.  Conpacti on
shal | be acconplished by sheepsfoot rollers, pneumatic-tired rollers,
steel -wheeled rollers, vibratory conpactors, or other approved equipnent.

3.7 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS

G ound surface on which fill is to be placed shall be stripped of live
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory
mat eri al ; plowed, disked, or otherw se broken up to a depth of 6";

pul veri zed; noistened or aerated as necessary; thoroughly m xed; and
conpacted to at |east 90 percent |aboratory maxi num density for cohesive
materials or 95 percent |aboratory maxi num density for cohesionl ess
materials. Conpaction shall be acconplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent. The prepared ground surface shall be scarified
and noi stened or aerated as required just prior to placenent of enmbankment
materials to assure adequate bond between embanknment material and the
prepared ground surface.

3.8 EMBANKMENTS

Page 6



3.8.1 Eart h Enbanknents

Earth enbanknents shall be constructed from satisfactory materials free of
organic or frozen material and rocks with any di nension greater than 3
inches. The material shall be placed in successive horizontal |ayers of

| oose material not nore than 8 inchesin depth. Each |layer shall be spread
uniformy on a soil surface that has been npistened or aerated as necessary
and scarified or otherwi se broken up in such a manner that the fill wll
bond with the surface on which it is placed. After spreading, each |ayer
shal | be plowed, disked, or otherw se broken up; noistened or aerated as
necessary; thoroughly m xed; and conpacted to at |east 90 percent

| aboratory maxi num density for cohesive materials or 95 percent |aboratory
maxi mum density for cohesionless materials. Conpaction requirenents for

t he upper portion of earth enbankments form ng subgrade for pavenments shal
be identical with those requirenents specified in paragraph SUBGRADE
PREPARATI ON.  Conpaction shall be acconplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent.

3.9 SUBGRADE PREPARATI ON
3.9.1 Construction

Subgrade shall be shaped to |ine, grade, and cross section, and conpacted
as specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Soft or
ot herwi se unsatisfactory material shall be renmoved and replaced with

sati sfactory excavated material or other approved material as directed.
Rock encountered in the cut section shall be excavated to a depth of 6

i nches bel ow fini shed grade for the subgrade. Low areas resulting from
renoval of unsatisfactory material or excavation of rock shall be brought
up to required grade with satisfactory materials, and the entire subgrade
shall be shaped to |ine, grade, and cross section and conpacted as
specified. After rolling, the surface of the subgrade for roadways shal
not show devi ati ons greater than 2inch when tested with a 8f oot

strai ghtedge applied both parallel and at right angles to the centerline of
the area. The elevation of the finish subgrade shall not vary nore than
0.05 foot fromthe established grade and cross section

3.9.2 Conpacti on
Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi prent. Except for paved areas and railroads, each |ayer of the
enbanknment shall be conpacted to at | east 90 percent of |aboratory maxi mum
density.

3.9.2.2 Subgr ade for Pavenents
Subgrade for pavenents shall be conpacted to at |east 95 percentage
| aboratory maxi num density for the depth bel ow the surface of the pavenent
shown.

3.9.2.3 Subgr ade for Shoul ders

Subgrade for shoul ders shall be conpacted to at |east 95 percentage
| aboratory maxi num density for the depth bel ow the surface of shoul der shown.

3.10 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow materi al
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or as ot herwi se shown or specified. Shoulders shall be constructed as soon
as possible after adjacent paving is conplete, but in the case of rigid
pavenents, shoul ders shall not be constructed until perm ssion of the
Contracting O ficer has been obtained. The entire shoul der area shall be
conpacted to at |east the percentage of maxi mum density as specified in
par agr aph SUBGRADE PREPARATI ON above, for specific ranges of depth bel ow
the surface of the shoulder. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent. Shoul der construction
shal | be done in proper sequence in such a manner that adjacent ditches
will be drained effectively and that no danage of any kind is done to the
adj acent conpl eted pavenent. The conpl eted shoul ders shall be true to

al i gnment and grade and shaped to drain in conformty with the cross
section shown.

11 FI NI SHI NG

The surface of excavations, enbankments, and subgrades shall be finished to
a snmoot h and conpact surface in accordance with the |lines, grades, and
cross sections or elevations shown. The degree of finish for graded areas
shall be within 0.1 foot of the grades and el evati ons indi cated except
that the degree of finish for subgrades shall be specified in paragraph
SUBGRADE PREPARATION. Gutters and ditches shall be finished in a manner
that will result in effective drainage. The surface of areas to be turfed
shall be finished to a snoothness suitable for the application of turfing
materi al s.

.12 PLACI NG TOPSA L

On areas to receive topsoil, the conpacted subgrade soil shall be scarified
to a 2 inch depth for bonding of topsoil with subsoil. Topsoil then shal
be spread evenly to a thickness of 3 inches and graded to the el evations
and sl opes shown. Topsoil shall not be spread when frozen or excessively
wet or dry. Material required for topsoil in excess of that produced by
excavation within the grading limts shall be obtained fromoffsite areas.

.13 TESTI NG

Testing shall be performed by an approved commercial testing | aboratory or
by the Contractor subject to approval. |If the Contractor elects to
establish testing facilities, no work requiring testing will be permtted
until the Contractor's facilities have been inspected and approved by the
Contracting O ficer. The first inspection be at the expense of the
Governnment. Cost incurred for any subsequent inspections required because
of failure of the first inspection will be charged to the Contractor

Field in-place density shall be determ ned in accordance with ASTM D 1556
VWhen test results indicate, as determned by the Contracting Oficer, that
conpaction is not as specified, the material shall be renoved, replaced and
reconpacted to neet specification requirenents. Tests on reconpacted areas
shall be performed to determ ne conformance with specification

requi renents. Inspections and test results shall be certified by a

regi stered professional civil engineer. These certifications shall state
that the tests and observations were perfornmed by or under the direct
supervi sion of the engineer and that the results are representative of the
materials or conditions being certified by the tests. The follow ng nunber
of tests, if perfornmed at the appropriate time, will be the m ni num
acceptabl e for each type operation

.13.1 Fill and Backfill Material G adation

One test per 10 cubic yards stockpiled or in-place source materi al
Gradation of fill and backfill material shall be determ ned in accordance
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with .
3.13.2 I n-Place Densities

a. One test per 1000 square feet, or fraction thereof, of each lift
of fill or backfill areas conpacted by other than hand-operated
machi nes.

b. One test per 1000 square feet, or fraction thereof, of each lift
of fill or backfill areas conpacted by hand-operated nmachi nes.

c. One test per 200 linear feet, or fraction thereof, of each lift
of enmbanknment or backfill for roads.

3.13.3 Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556
as follows:

a. One check test per Iift for each 1000 square feet, or fraction
thereof, of each Iift of fill or backfill conpacted by other than
hand- oper at ed machi nes.

b. One check test per lift for each 1000 square feet, of fill or
backfill areas conpacted by hand- operated nmachi nes.

c. One check test per lift for each 200 linear feet, or fraction
t hereof, of enmbanknment or backfill for roads.

3.13. 4 Mbi sture Contents

In the stockpile, excavation, or borrow areas, a mnimmof two tests per
day per type of material or source of material being placed during stable
weat her conditions shall be perforned. During unstable weather, tests
shall be made as dictated by |ocal conditions and approved by the
Contracting O ficer.

3.13.5 Opt i mum Mbi sture and Laboratory Maxi mum Density

Tests shall be made for each type material or source of material including
borrow material to determ ne the optimum noi sture and | aborat ory maxi mum
density values. One representative test per 10 cubic yards of fill and
backfill, or when any change in material occurs which nmay affect the

opti mum noi sture content or |aboratory maxi num density.

3.13.6 Tol erance Tests for Subgrades

Cont i nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be made during construction of the subgrades.

3.14 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enbanknments and excavations shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be maintained to drain
effectively at all times. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and mnai ntai ned by the
Contractor in a satisfactory condition until ballast, subbase, base, or
paverment is placed. The storage or stockpiling of materials on the
finished subgrade will not be permtted. No subbase, base course, ballast,
or pavenent shall be laid until the subgrade has been checked and approved,
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and in no case shall subbase, base, surfacing, pavenent, or ballast be
pl aced on a nuddy, spongy, or frozen subgrade.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 02241

AGGREGATE BASE COURSE
04/92

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 29 (1991a) Unit Weight and Voids in Aggregate

ASTM C 127 (1988; R 1993) Specific Gavity and
Absor ption of Course Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 131 (1989) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and Inmpact in the Los Angel es Machi ne

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils

ASTM D 1556 (1990) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-1bf/cu. ft. (2,700
kKN-m cu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Mt hod

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1993) Liquid Limt, Plastic Limt, and

Plasticity I ndex of Soils

Page 1



ASTM E 11 (1995) Wre-doth Sieves for Testing
Pur poses

.2 UNI'T PRI CE

2.1 Measur enent for Paynent

The quantity of aggregate base course conpleted and accepted as deterni ned
by the Contracting Oficer will be nmeasured in square yards. The vol une of
aggregat e base course in-place and accepted will be determ ned by the
average job thickness specified and the dinmensions indicated.

. 2.2 Basi s for Paynent

Payment for aggregate base course on the tonnage basis will be allowed if
nore econom cal than the square vyard or cubic yard basis.

Payment for aggregate base course, constructed and accepted, will be nmade
at the respective contract unit price in the unit price schedule. No
paynment will be made for any material wasted, used for the conveni ence of
the Contractor, unused or rejected, or for water used.

.3 DEFI NI TI ONS

.3.1 Aggr egat e Base

Aggregate base as used herein is well graded, durable aggregate uniformy
noi stened and mechanically stabilized by conpaction

.3.2 Degree of Conpaction
Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557abbrevi at ed
herei nafter as percent | aboratory maxi mum density.
.4 GENERAL
The work specified herein consists of the construction of an aggregate base
course. The work shall be performed in accordance with this specification
and shall conformto the |ines, grades, notes and typical sections shown in
the plans. Sources of all materials shall be selected well in advance of
the tine that materials will be required in the work.
.5  SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Pl ant, Equi prment, Machi nes, and Tools; FIO

Li st of proposed equi prment to be used in performance of construction work
i ncl udi ng descriptive data.

SD- 09 Reports

Sanpling and Testing; FIO Field Density; FIO

Page 2



Calibration curves and related test results prior to using the device or
equi prent being calibrated. Copies of field test results within 24 hours
after the tests are performed. Certified copies of test results for
approval not |ess than 30 days before material is required for the work.

SD- 18 Records
Waybill's and Delivery Tickets; FIO  Coarse Aggregate; FIO

Copi es of waybills and delivery tickets during the progress of the work.
Certified waybills and delivery tickets for all materials actually used. A
notification stating which type of coarse aggregate is to be used.

.6 WAYBI LLS AND DELI VERY TI CKETS

Copies of waybills or delivery tickets shall be submtted during the
progress of the work. Before the final paynent is allowed, waybills and
certified delivery tickets shall be furnished for all aggregates actually
used in the construction.

.7 WEATHER LI M TATI ONS

Base shall not be constructed when the atnospheric tenperature is |ess than

35 degrees F. Base shall not be constructed on subgrades that are frozen
or contain frost. |If the tenperature falls below 35 degrees F, conpleted
areas shall be protected against any detrinmental effects of freezing.

.8  PLANT, EQUI PMENT, MACHI NES, AND TOOLS
. 8.1 Ceneral Requirenents

Pl ant, equi pnent, machines, and tools used in the work shall be subject to
approval and shall be nmaintained in satisfactory working condition at al
times. O her conpacting equi pnent may be used in |lieu of that specified,
where it can be denonstrated that the results are equivalent. The

equi prent shall be adequate and have the capability of producing the
results specified.

.8.2 St eel - Wheel ed Rol lers

Steel -wheel ed rollers shall be the self-propelled type weighing not |ess
than 10 tons, with a mni mum wei ght of 300 pounds per inch width of rear
wheel. \Weels of the rollers shall be equipped wth adjustable scrapers.
The use of vibratory rollers is optional

.8.3 Pneumatic-Tired Roll ers

Pneumatic-tired rollers shall have four or nore tires, each |oaded to a
m ni mum of 30, 000 pounds and inflated to a m ni mum pressure of 150 psi.
The | oadi ng shall be equally distributed to all wheels, and the tires shal
be uniformy inflated. Tow ng equipnent shall also be pneumatic-tired.

.8.4 Mechani cal Spreader

Mechani cal spreader shall be self-propelled or attached to a propelling
unit capable of moving the spreader and material truck. The device shal

be steerable and shall have variabl e speeds forward and reverse. The
spreader and propelling unit shall be carried on tracks, rubber tires, or
drumtype steel rollers that will not disturb the underlying material. The
spreader shall contain a hopper, an adjustable screed, and outboard bunper
rolls and be designed to have a uniform steady flow of material fromthe
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hopper. The spreader shall be capable of laying material wthout
segregation across the full width of the lane to a uniformthickness and to
a uniforml oose density so that when conpacted, the layer or |ayers shal
conformto thickness and grade requirenents indicated. The Contracting
Oficer may require a denonstration of the spreader prior to approving use
i n performance of the work.

.8.5 Sprinkl i ng Equi prent

Sprinkling equi pment shall consist of tank trucks, pressure distributors,
or other approved equi pnent designed to apply controlled quantities of
water uniformy over variable w dths of surface.

.8.6 Tanpers

Tanpers shall be of an approved nechani cal type, operated by either
pneumati c pressure or internal conbustion, and shall have sufficient weight
and striking power to produce the conpaction required.

. 8.7 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 10-footstraightedge for each bitum nous paver, for use in the testing
of the finished surface. Straightedge shall be nmade avail able for
CGovernment use. Straightedges shall be constructed of al um num or other

i ghtwei ght netal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to ensure rigidity and accuracy. Straightedges
shal | have handles to facilitate novenent on pavemnent.

.9 STOCKPI LI NG MATERI ALS

Material s, including approved material available from excavation and

gradi ng, shall be stockpiled in the manner and at | ocati ons desi gnated.
Before stockpiling of material, storage sites shall be cleared, and sl oped
to drain. Materials obtained fromdifferent sources shall be stockpiled
separately.

.10  SAMPLI NG AND TESTI NG
.10.1 Ceneral Requirenents

Sanpling and testing shall be perfornmed by an approved commercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing shall be permtted until the facilities have been inspected and
approved. The first inspection shall be at the expense of the Governnent.
Cost incurred for any subsequent inspection required because of failure of
the facilities to pass the first inspection will be charged to the
Contractor. Tests shall be performed in sufficient nunbers and at the

| ocations and tinmes directed to insure that materials and conpaction neet
specified requirenments. Copies of test results shall be furnished to the
Contracting O ficer within 24 hours of conpletion of tests.

.10.2 Test Results

Results shall verify that materials conply with this specification. Wen a
materi al source is changed, the new material will be tested for conpliance.
VWhen deficiencies are found, the initial analysis shall be repeated and the
material already placed shall be retested to determ ne the extent of
unacceptable material. Al in-place unacceptable material shall be

repl aced or nodified as directed by the Contracting O ficer.
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1.10.3 Sanpl i ng

Aggregate sanples for |aboratory tests shall be taken in accordance with
ASTM D 75.

1.10.4 Si eve Anal ysis
Before starting work, at |east one sanple of material shall be tested in
accordance with ASTM C 136 and ASTM D 422 on sieves conformng to ASTME 11
After the initial test, a m ninmum of one anal ysis shall be perforned for
each 1000 tons of material placed, with a m nimum of three analyses for
each day's run until the course is conpl eted.

1.10.5 Liquid Limt and Plasticity Index
One liquid limt and plasticity index shall be perfornmed for each sieve
analysis. Liquid Ilimt and plasticity index shall be in accordance with
ASTM D 4318.

1.10.6 Laboratory Density

Tests shall provide a noisture-density relationship for the aggregate.
Tests shall be conducted in accordance with ASTM D 1557.

1.10.7 Wei ght Per Cubic Foot of Slag

Wei ght per cubic foot of slag shall be deternmined in accordance with ASTM
C 29.

1.10.8 Wear Tests
Wear tests shall be perforned in accordance with ASTM C 131. One test
shall be run per 2000 square yards of conpleted base course. A m ni mum of
one test per aggregate source shall be run

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Aggr egat es

Aggregates shall consist of crushed stone or slag, crushed gravel, angul ar

sand, or other approved material. Aggregates shall be durable and sound,
free fromlunps of clay, organic matter, objectionable coatings, and other
foreign material. Material retained on a No. 4 sieve shall be known as

coarse aggregate and that passing the No. 4sieve shall be known as bi nder
mat eri al

2.1.1.1 Coar se Aggregate

Only one type of coarse aggregate shall be used on the project. Coarse
aggregates, consisting of angular fragnents of uniformdensity and quality,
shal | have a percentage of wear not to exceed 50 percent after 500

revol utions when tested in accordance with ASTM C 131. The anount of fl at
and el ongated particles shall not exceed 30 percent. A flat particle is
one having a ratio of width to thickness greater than 3, and an el ongated
particle is one having a ratio of length to width greater than 3.

a. Crushed Gravel: Crushed gravel shall be manufactured from grave

particles 50 percent of which by weight are retai ned on the
maxi mum si ze gradation sieve specified.
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2.

b. Crushed Stone: Crushed stone retai ned on each sieve specified
shall contain at |east 50 percent by weight of crushed pieces
having two or nore freshly fractured faces with the area of each
face being at |east equal to 75 percent of the small est
m dsecti onal area of the piece. Wen tw fractures are adjacent,

t he angl e between the planes of the fractures nmust be at |east 30
degrees to count as two fractured faces.

1.1.2 Sl ag

Sl ag shall be an air-cool ed bl ast-furnace product having a dry unit wei ght
of not less than 65 pcf.

.1.2 Bi nder Materi al

Bi nder material shall consist of screenings, angular sand, or other finely
di vided mneral matter processed or naturally conbined with the coarse
aggregate. Liquid-limt and plasticity-index requirements shall apply to
any conponent that is blended to neet the required gradation and shall al so
apply to the conpleted course. The portion of any conponent or of the
conpl eted course passing the No. 40 sieve shall be either nonplastic or
have a liquid limt not greater than 25 and a plasticity index not greater
t han 5.

.1.3 Gradati on

Requi renents for gradation specified shall apply to the conpl eted base
course. The aggregates shall have a 1-1/2 inch maxi mum size and shall be
continuously graded within the following limts:

Si eve Per cent age by Wi ght Passi ng
Desi ghati on Square-nesh Sieve (a) (b)
No. 1 No. 2 No. 3
2 inch 100 --- ---
1-1/2 inch 70- 100 100 ---
1 inch 45- 80 60- 100 100
1/2 inch 30- 60 30- 65 40-70
No. 4 20- 50 20- 50 20- 50
No. 10 15-40 15-40 15-40
No. 40 5-25 5-25 5-25
No. 200 0-10 0-10 0-10

(a) Particles having dianmeters less than 0.02 mllinmeter shall not be
in excess of 3 percent by weight of the total sanple tested.

(b) The values are based on aggregates of uniformspecific gravity,
and the percentages passing the various sieves are subject to
appropriate correction in accordance with ASTM C 127 and ASTM C 128
when aggregates of varying specific gravities are used.

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

Page 6



VWhen the base is constructed in nore than one |layer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweepi ng
wi th power sweepers or power broons, except that hand broons may be used in
areas where power cleaning is not practicable. Adequate drainage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. G ade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string |ining.

.2 OPERATI ON OF AGGREGATE SOQURCES

Aggregates shall be obtained fromoff-site sources.
.3 PREPARATI ON OF UNDERLYI NG COURSE

. 3.1 Ceneral Requirenents

Bef ore constructing aggregate base course, the previously constructed
underlying course shall be cleaned of foreign substances. Surface of
underlying course shall mneet the specified conmpaction and surface

tol erances. Subgrade shall conformto Section 02225 EARTHWORK FOR
ROADWAYS, RAILROADS, AND Al RFIELDS. Ruts or soft, yielding spots that may
appear in the underlying course, areas having inadequate conpaction, and
deviations of the surface fromrequirenents specified shall be corrected.
For cohesionl ess underlying materials containing sands, sand gravels, or
any ot her cohesionless material in harnful quantities, the surface shall be
mechani cally stabilized with aggregate prior to placenent of the aggregate
course. Stabilization may be acconplished by mi xi ng base course materi al
into the underlying course and conpacting by approved nethods. Properly
conpacted material will be considered as part of the underlying course and
shall neet all requirenents for the underlying course. Finished underlying
course shall not be disturbed by traffic or other operations and shall be
mai ntained in a satisfactory condition until base course is placed.

.3.2 Grade Control

Underlying material shall be excavated to sufficient depth for the required
base course thickness so that the finished base course with the subsequent
surface course will nmeet the fixed grade. Finished and conpleted area

shall conformto the |lines, grades, cross section, and dinmensions indicated.

.4 | NSTALLATI ON
4.1 M xi ng and Pl aci ng

Materials shall be m xed by the stationary plant, traveling plant, or road
m x method and placed in such a manner as to obtain uniformty of the
aggregat e base course material and at a uniform opti mumwater content for
conpaction. The Contractor shall make such adjustments in mxing or

pl aci ng procedures or in equipnment to obtain the true grades, to m nimze
segregati on and degradation, to reduce or accelerate |oss or increase of
water, and to ensure a satisfactory base course.

.4.2 Edges of Base Course

Approved material shall be placed al ong edges of aggregate base course in
such quantities as will conpact to thickness of the course being
constructed, or to the thickness of each layer in a multiple | ayer course,
allowing in each operation at least a 1 foot width of the shoulder to be
roll ed and conpacted sinultaneously with rolling and conpacting of each
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| ayer of base course.
.4.3 Conpacti on

Each | ayer of aggregate base course including shoul ders shall be

conpacted. Water content shall be maintained at optimum Density of
conpacted m xture shall be at |east 100 percent of |aboratory maxi mum
density. Rolling shall begin at the outside edge of the surface and
proceed to the center, overlapping on successive trips at |east one-half
the width of the roller. Alternate trips of the roller shall be slightly
different I engths. Speed of the roller shall be such that displacenent of
t he aggregate does not occur. Areas inaccessible to the rollers shall be
conpacted with nmechani cal tanpers, and shall be shaped and fini shed by hand
nmet hods.

.4.4 Layer Thi ckness

Conpact ed thickness of the aggregate course shall be as indicated inches.
No | ayer shall be in excess of 8 inches nor less than 3 inches in
conpact ed t hi ckness.

.4.5 Proof Rolling

Proof rolling of the areas indicated shall be in addition to the conpaction
specified and shall consist of the application of 30 coverages with a heavy
pneumatic-tired roller having four or nore tires, each | oaded to a m ni mum
of 30,000 pounds and inflated to a m ninmumof 150 psi. |In areas

desi gnated, proof rolling shall be applied to the top Iift or layer on

whi ch base course is laid and to each | ayer of base course. Water content
of the top lift or layer on which base course is laid shall be maintained
at optinmum or at percentage directed fromstart of conpaction to conpletion
of proof rolling of that layer. Water content of each |ayer of the base
course shall be maintained at the opti num percentage directed fromstart of
conpaction to conpletion of proof rolling. Materials in base course or
underlying materials that produce unsatisfactory results by rolling shal

be renoved and replaced with satisfactory materials and reconpact ed.

.4.6 Fi ni shi ng

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniformtexture. Light blading during
conpaction may be necessary for the finished surface to conformto the
lines, grades, and cross sections. Should the surface for any reason
beconme rough, corrugated, uneven in texture, or traffic marked prior to
conpl etion, such unsatisfactory portion shall be scarified, reworked,
reconpacted, or replaced as directed.

.4.6.1 Snmoot hness

Surface of each layer shall show no deviations in excess of 3/8 inch when
tested with the 10-foot straightedge. Deviations exceeding this amunt
shall be corrected by renoving nmaterial and replacing with new material, or
by reworking existing material and conpacting, as directed.

.4.6.2 Thi ckness Contr ol

Conpact ed thickness of the base course shall be within 1/2 inch of the

t hi ckness indicated. Were the neasured thickness is nore than |/2 inch
deficient, such areas shall be corrected by scarifying, adding new materi al
of proper gradation, reblading, and reconpacting as directed. Where the
neasured thickness is nore than 1/2 inch thicker than indicated, the
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course shall be considered as conformng to the specified thickness

requi renents. Average job thickness shall be the average of all thickness
measurenents taken for the job, but shall be within 1/4 inch of the

t hi ckness i ndi cat ed.

.5 FIELD QUALI TY CONTRCL

.5.1 Field Density

Field in-place density shall be determ ned in accordance with ASTM D 2167.
At |east one field density test shall be perforned for each 250 square
yards of each | ayer of base material

.5.2 Snmoot hness

Measurenents for deviation fromgrade and cross section shown shall be
taken in successive positions parallel to the road centerline with a 10
foot straightedge. Measurenents shall also be taken perpendicular to the
road centerline at 50 foot intervals.

.5.3 Thi ckness

Thi ckness of the base course shall be neasured at intervals in such a
manner as to ensure one mneasurenent for each 500 square yards of base
course. Measurenents shall be nmade in 3 inch diameter test hol es
penetrating the base course.

.6  TRAFFIC

Conpl eted portions of the area may be opened to traffic, provided there is
no marring or distorting of the surface by the traffic. Heavy equi pment
shall not be permtted except when necessary to construction, and then the
area shall be protected against marring or damage to the conpl eted work.

.7 MAI NTENANCE

The aggregate base course shall be maintained in a satisfactory condition
until accepted. Maintenance shall include inmediate repairs to any defects
and shall be repeated as often as necessary to keep the area intact.

.8 DI SPOSAL OF UNSATI SFACTORY NMATERI ALS

Renoved in-place materials that are unsuitable for the base course materi al
that is renoved for the required correction of defective areas, and waste
material and debris shall be disposed of as directed.

-- BEnd of Section --
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PART 1 GENERAL

1.

1 REFERENCES

AMENDMENT NO. 0001

SECTI ON 02558

Bl TUM NOUS TACK AND PRI ME COATS

12796

The publications listed below forma part of this specification to the

extent referenced.
designation only.

The publications are referred to in the text by basic

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON

CFFI G ALS

AASHTO M 20

AASHTO M 81

AASHTO M 82

AASHTO M 226

AASHTO T 40

( AASHTO)
(1970) Penetration Gaded Asphalt Cenent
(1992) Cut-Back Asphalt (Rapid-Curing Type)

(1975) Cut-Back Asphalt (Medium Curing
Type)

(1980) Viscosity Gaded Asphalt Cenent

(1978; R 1983) Sanpling Bitum nous
Material s

AVERI CAN SOCI ETY OF TESTI NG AND MATERI ALS (ASTM

ASTM D 140

ASTM D 946

ASTM D 977

ASTM D 1250

ASTM D 2026

ASTM D 2027

ASTM D 2028

ASTM D 2397

ASTM D 2995

ASTM D 3381

(1993) Sanpling Bitum nous Materials

(1982; R 1993) Penetration-G& aded Asphal t
Cenent for Use in Pavenent Construction

(1991) Emul sified Asphalt
(1980; R 1990) Petrol eum Measurenent Tabl es

(1972; R 1993) Cutback Asphalt
(Sl ow Curing Type)

(1976; R 1992) Cutback Asphalt
(Medi um Curi ng Type)

(1976; R 1992) Cutback Asphalt
(Rapi d- Curing Type)

(1994) Cationic Emulsified Asphalt

(1993) Determ ning Application Rate of
Bi tum nous Distributors

(1992) Viscosity-Gaded Asphalt Cenment for
Use in Pavenent Construction
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3  SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Tests; FIO
Copies of all test results for bitum nous materials, within 24 hours of
conpletion of tests. Certified copies of the manufacturer's test reports
i ndi cating conpliance with applicable specified requirenments, not |ess than
30 days before the material is required in the work.

SD- 18 Records
Waybills and Delivery Tickets; FIO

Waybill's and delivery tickets, during progress of the work.

.4 PLANT, EQUI PMENT, MACH NES AND TOOLS

4.1 Ceneral Requirenents

Pl ant, equi pnment, nmachines and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
tinmes.

.4.2 Bi t um nous Di stri butor

The distributor shall have pneumatic tires of such size and nunber to
prevent rutting, shoving or otherw se damagi ng the base surface or other

| ayers in the pavenent structure. The distributor shall be designed and
equi pped to spray the bitum nous material in a uniformcoverage at the
specified tenperature, at readily determned and controlled rates with an
all owabl e variation fromthe specified rate of not nore than plus or m nus
5 percent, and at variable widths. D stributor equipnment shall include a
separate power unit for the bitunen punp, full-circulation spray bars,
tachonet er, pressure gauges, Vvol ume-nmeasuring devi ces, adequate heaters for
heating of materials to the proper application tenperature, a thernoneter
for reading the tenperature of tank contents, and a hand hose attachnent
suitable for applying bitum nous material manually to areas inaccessible to
the distributor. The distributor shall be equipped to circulate and
agitate the bitum nous material during the heating process.

.4.3 Power Broons and Power Bl owers

Power broons and power bl owers shall be suitable for cleaning the surfaces
to which the bitum nous coat is to be applied.

.5 WEATHER LI M TATI ONS

Bi tum nous coat shall be applied only when the surface to receive the

bi tum nous coat is dry. Bitum nous coat shall be applied only when the

at nospheric tenperature in the shade is 50 degrees For above and when the
tenperature has not been below 35 degrees F for the 12 hours prior to
application.

PART 2 PRODUCTS
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2.1 TACK COAT
Cut back asphalt shall conformto ASTM D 2028 or AASHTO M 81, G ade 250.
2.2 PRI VE COAT
Cut back asphalt shall conformto ASTM D 2028 or AASHTO M 81, Grade 250.
PART 3 EXECUTI ON
3.1 PREPARATI ON OF SURFACE
| mredi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable material shall be renpbved fromthe surface to
be treated. The surface shall be dry and clean at the tine of treatnent.

3.2 APPL| CATI ON RATE

The exact quantities within the range specified, which my be varied to
suit field conditions, will be determ ned by the Contracting Oficer

3.2.1 Tack Coat
Bi tum nous material for the tack coat shall be applied in quantities of not
less than 0.05 gallon nor nore than 0.15 gallon per square yard of
pavenent surface.

3.2.2 Pri nme Coat
Bi tum nous material for the prinme coat shall be applied in quantities of
not less than 0.15 gallon nor nore than 0.40 gallon per square yard of
pavenent surface.

3.3  APPLI CATI ON TEMPERATURE

3.3.1 Vi scosity Relationship
Asphalt application tenperature shall provide an application viscosity
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120
centi stokes, kinematic. The tenperature viscosity relation shall be
furnished to the Contracting O ficer

3.3.2 Tenper at ure Ranges

The viscosity requirenments shall determ ne the application tenperature to
be used. The following is a normal range of application tenperatures:

Li quid Asphalts

SC-70 120- 225 degrees F
SC- 250 165- 270 degrees F
MC- 30 85-190 degrees F
MC- 70 120- 225 degrees F
MC- 250 165- 270 degrees F
RC- 70 120- 200 degrees F*
RC- 250 165- 250 degrees F*

Pavi ng Grade Asphalts
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Penetrati on G ades

200- 300 pl us 265 degrees F
120- 150 plus 270 degrees F
85-100 pl us 280 degrees F

Vi scosity G ades

AC 2.5 pl us 270 degrees F
AC 5 pl us 280 degrees F
AC 10 pl us 280 degrees F
AR 1000 pl us 275 degrees F
AR 2000 pl us 285 degrees F
AR 4000 pl us 290 degrees F
Emul si ons
RS- 1 70-140 degrees F
Ms- 1 70- 160 degrees F
HFVG- 1 70- 160 degrees F
SS-1 70- 160 degrees F
SS-1h 70- 160 degrees F
CRS-1 125-185 degrees F
Css-1 70- 160 degrees F
CSS- 1h 70- 160 degrees F

*These tenperature ranges exceed the flash point of the material and care
shoul d be taken in their heating.

.4 APPLI CATI ON

Fol | owi ng preparation and subsequent inspection of the surface, the

bi t um nous coat shall be applied at the specified rate with uniform

di stribution over the surface to be treated. All areas and spots m ssed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenent is placed, the surface shall be maintained by
protecting the surface agai nst damage and by repairing deficient areas at
no additional cost to the Government. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. No snoking,
fires, or flames other than those fromthe heaters that are a part of the
equi prent shall be permitted within 25 feet of heating, distributing, and
transferring operations of bitum nous material other than bitum nous

enul sions. To obtain uniformapplication of the prime coat on the surface
treated at the junction of previous and subsequent applications, building
paper shall be spread on the surface for a sufficient distance back from
the ends of each application to start and stop the prime coat on the

paper. Imediately after application, the building paper shall be renoved
and destroyed.

.5 CURI NG PERI OD

Fol | owi ng application of the bitum nous material and prior to application
of the succeeding | ayer of pavenment, the bitum nous coat shall be all owed
to cure and to obtain evaporation of any volatiles or noisture. Prine coat
shall be allowed to cure w thout being disturbed for a period of at |east
48 hours or |longer, as may be necessary to attain penetration into the
treated course.
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.6 FI ELD QUALI TY CONTRCL

Sanpl es of the bitum nous material shall be tested for conpliance with the
applicabl e specified requirenents. A sanple shall be obtained and tested
by the Contractor for every 500 tons gallons of bitum nous material used.

.7 SAMPLI NG AND TESTI NG

Sanpling and testing shall be perfornmed by an approved commercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and

appr oved.

.7.1 Sanpl i ng

The sanpl es of bitum nous material, unless otherwi se specified, shall be in
accordance with ASTM D 140 or AASHTO T 40. Sources from which bitun nous
materials are to be obtained shall be selected and notification thereof
furni shed the Contracting Oficer within 15 days after the award of the
contract.

.7.2 Cal i bration Test

The Contractor shall furnish all equipnment, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be made with

t he approved job material and prior to applying the bitum nous coat
material to the prepared surface. Calibration of the bitum nous
distributor shall be in accordance with ASTM D 2995.

. 7.3 Trial Applications
Bef ore providing the conplete bitum nous coat, three |lengths of at |east
100 feet for the full width of the distributor bar shall be applied to
eval uate the anount of bitum nous material that can be satisfactorily
appl i ed.

.7.3.1 Tack Coat Trial Application Rate
Unl ess ot herwi se authorized, the trial application rate of bitum nous tack
coat materials shall be applied in the amount of 0.05 gallons per square
yard. Qher trial applications shall be made using various anmounts of
material as may be deened necessary.

.7.3.2 Prime Coat Trial Application Rate
Unl ess ot herwi se authorized, the trial application rate of bitum nous
materials shall be applied in the amount of 0.25 gallon per square yard.
O her trial applications shall be made using various anounts of material as
may be deened necessary.

. 7.4 Sanpling and Testing During Construction

Quality control sampling and testing shall be performed as required in
par agraph FlI ELD QUALI TY CONTROL.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 02660

WATER DI STRI BUTI ON SYSTEM
03796

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERI CAN RAI LWAY ENG NEERI NG ASSCCI ATl ON ( AREA)
AREA MRE (1994) Manual for Railway Engineering
(Fixed Properties): Chapter 1, Roadway
and Bal | ast

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36 (1994a) Carbon Structural Steel

ASTM A 53 (1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seamnl ess

ASTM B 88 (1996) Seam ess Copper Water Tube

ASTM C 76 (1995) Reinforced Concrete Culvert, Storm
Drai n, and Sewer Pipe

ASTM D 1599 (1988) Short-Tine Hydraulic Failure
Pressure of Plastic Pipe, Tubing, and
Fittings

ASTM D 1784 (1992) Rigid Poly(Vinyl Chloride) (PVQ

Conmpounds and Chl ori nated Pol y( Vi nyl
Chl oride) (CPVC) Conpounds

ASTM D 1785 (1994) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (1994) Poly(Vinyl Chloride) (PVQ
Pressure-Rated Pipe (SDR Series)

ASTM D 2464 (1994) Threaded Pol y(Vinyl Chloride) (PVQ
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1994a) Poly(Vinyl Chloride) (PVC Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (1994) Socket-Type Pol y(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2564 (1993) Sol vent Cenents for Poly(Vinyl
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Chl ori de) (PVC) Plastic Piping Systens

ASTM D 2657 (1990) Heat -Joi ni ng Pol yol efin Pi pe and
Fittings

ASTM D 2774 (1972; R 1983) Underground Installation of
Ther nopl astic Pressure Piping

ASTM D 2855 (1993) Making Sol vent-Cenmented Joints with
Pol y(Vinyl Chloride) (PVC Pipe and
Fittings

ASTM D 2996 (1995) Fil ament-Wund "Fi bergl ass”

(4 ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pi pe

ASTM D 2997 (1995) Centrifugally Cast "Fi berglass”
(4 ass- Fi ber - Rei nf or ced- Ther nbset ti ng- Resi n)
Pi pe

ASTM D 3839 (1994a) Underground Installation of

"Fi bergl ass" (d ass- Fi ber-Rei nforced
Ther nosetting Resin) Pipe

ASTM F 477 (1995) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B1. 20.1 (1983; R 1992) Pipe Threads, Ceneral
Pur pose (I nch)

ASME B16.1 (1989) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME B16. 3 (1992) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B36. 10M (1985; R 1994) Wl ded and Seam ess W ought
Steel Pipe

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM C104 (1990) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C105 (1993) Pol yet hyl ene Encasenent for
Ductile-lron Piping for Water and O her
Li qui ds

AWM C110 (1993) Ductile-lIron and Gray-Iron

Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and Q her
Li qui ds

Page 2



AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

Ci11

C115

C151

C153

C200

C203

C205

Cc207

C208

C209

C300

C301

C303

C500

C502

C503

C504

C509

C600

(1990) Rubber-CGasket Joints for
Ductile-lron Pressure Pipe and Fittings

(1988) Flanged Ductile-Iron Pipe with
Thr eaded Fl anges

(1991) Ductile-Iron Pipe, Centrifugally
Cast, for Water or O her Liquids

(1994) Ductile-Iron Conpact Fittings, 3
In. Through 16 In., for Water and O her
Li qui ds

(1991) Steel Water Pipe - 6 In. (150 mm
and Larger

(1991) Coal -Tar Protective Coatings and
Linings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

(1989) Cenent-Mortar Protective Lining and
Coating for Steel Water Pipe - 4 In. and
Larger - Shop Applied

(1994) Steel Pipe Flanges for Waterworks
Service - Sizes 4 In. Through 144 In.

(1983; C208a; R 1989) Di mensions for
Fabricated Steel Water Pipe Fittings

(1990) Col d- Appl i ed Tape Coatings for

t heExt eri or of Special Sections,
Connections,and Fittings for Steel Water
Pi pel i nes

(1989) Reinforced Concrete Pressure Pipe,
Steel - Cylinder Type, for Water and O her
Li qui ds

(1992) Prestressed Concrete Pressure Pipe,
Steel - Cylinder Type, for Water and O her
Li qui ds

(1987; Errata Jan 1988) Rei nforced
Concrete Pressure Pipe, Steel Cylinder
Type, Pretensioned, for Water and O her

Li qui ds

(1993) Gate Valves for Water and Sewerage
Syst ens

(1985) Dry-Barrel Fire Hydrants
(1988) Wet-Barrel Fire Hydrants
(1994) Rubber-Seated Butterfly Val ves

(1994) Resilient-Seated Gate Val ves for
Wat er and Sewer age Systens

(1993) Installation of Ductile-Ilron Water
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AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

C606

C651

Cr700

Cr01

Cr02

Cr703

Cr04

Cr706

Cro7

C800

C900

Co01

Ca05

C950

M3

Mai ns and Their Appurtenances
(1987) G ooved and Shoul dered Joints
(1992) Disinfecting Water Mins

(1995) Col d-Water Meters - Displacenent
Type, Bronze Main Case

(1988) Col d-Water Meters
for Custoner Service

Tur bi ne Type,

(1992) Col d-Water Meters Conmpound Type

(1986) Col d-Water Meters - Fire Service
Type

(1992) Col d-Water Meters - Propeller Type
for Main Line Applications

(1991; Cr06a) Direct-Readi ng
Renot e- Regi strati on Systens for Col d-\Water
Met ers

(1982; R 1992) Encoder - Type
Renot e- Regi strati on Systens for Col d-\Water
Met ers

(1989) Under ground Service Line Valves and
Fittings

(1989; C900a) Pol yvinyl Chloride (PVC
Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

(1988; Errata Apr 1988) Pol yethyl ene (PE)
Pressure Pipe and Tubing, 1/2 In. Through
3 In., for Water Service

(1988) Pol yvinyl Chloride (PVC) Water
Transm ssion Pipe, Nom nal Dianeters 14
In. Through 36 In.

(1988) Fi berglass Pressure Pipe

(1980) Manual : PVC Pipe - Design and
Installation

ASBESTOS CEMENT Pl PE PRCDUCERS ASSOCI ATI ON ( ACPPA)

ACPPA- 01

(1988) Recommended Work Practices for A/C
Pi pe

DUCTI LE 1 RON PI PE RESEARCH ASSCCI ATI ON ( DI PRA)

Dl PRA- 01

(1992; Errata May 1993) Thrust Restraint
Design for Ductile lIron Pipe

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND

FI TTI NGS5

| NDUSTRY ( MBS)
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MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)

NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances

NFPA 49 (1994) Hazardous Chem cal s Data

NFPA 325M (1991) Fire Hazard Properties of Flanmable

Li qui ds, Gases, and Volatile Solids

NFPA 704 (1990) Identification of the Fire Hazards
of Materials

NFPA 1961 (1992) Fire Hose
NSF | NTERNATI ONAL ( NSF)

NSF Std 14 (1965; Rev Nov 1990) Pl astics Piping
Conmponents and Rel ated Materials

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 21 (1991) White or Colored Silicone Al kyd
Pai nt
SSPC Pai nt 25 (1991) Red lron Oxide, Zinc Oxide, Raw

Linseed G| and Al kyd Prinmer (wthout Lead
and Chromate Pignents)

.2 Pl PI NG

This section covers water service lines, and connections to building
service at a point approximately 5 feet outside buildings and structures
to which service is required. The Contractor shall have a copy of the
manuf acturer's recommendati ons for each material or procedure to be
utilized available at the construction site at all tines.

2.1 Servi ce Lines

Piping for water service lines less than 3 inchesin dianmeter shall be

gal vani zed steel, polyvinyl chloride (PVC) plastic, polyethylene, or copper
tubi ng, unl ess otherw se shown or specified. Piping for water service
lines for sizes 3 inchesand |arger shall be ductile iron, polyvinyl
chloride (PVC) plastic through 12 inch nom nal dianeter, filament-wound or
centrifugally cast reinforced thernosetting resin, reinforced plastic
nortar pressure pipe or steel, unless otherw se shown or specified.

.2.4 Sprinkl er Supply Lines

Piping for water |ines supplying sprinkler systenms for building fire
protection shall conformto NFPA 24 fromthe point of connection with the
water distribution systemto the building 5 foot I|ine.

.2.6 Excavati on, Trenching, and Backfilling

Excavati on, trenching, and backfilling shall be in accordance with the
appl i cabl e provisions of Section , except as nodified herein.
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1

3 UNI' T PRI CES

Measur enent and paynment will be based on conpleted work perforned in
accordance with the drawi ngs, specifications, and the contract paynent
schedul es. No paynment will be made under this section for excavation
trenching, or backfilling. Paynment for such work will be nmade under
Section 02221 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS
EXCAVATI ON, FI LLI NG AND BACKFI LLI NG FOR BUI LDI NGS

.3.1 Measur ement

The I ength of water lines to be paid for will be determ ned by neasuring
along the centerlines of the various sizes of pipe furnished and installed.
Pipe will be neasured fromcenter of fitting to center of fitting, from
center of water distribution line to end of service connection, and from
center of water distribution line to center of hydrant. No deduction wll
be made for the space occupied by valves or fittings.

.3.2 Payment

Payment will be made for water lines at the contract unit price per |inear
foot for the various types and sizes of water |lines, and shall be ful
conpensation for all pipes, joints, specials, and fittings, conplete in

pl ace. Paynment for fire hydrants, gate valves, valve boxes, and standard
val ve manholes will be made at the respective contract unit price each for
such itens conplete in place. Payment will include the furnishing of al
testing, plant, labor, and material and incidentals necessary to conplete
the work, as specified and as shown.

.4 MANUFACTURER S REPRESENTATI VE

The Contractor shall negotiate to have a manufacturer's field
representative present at the jobsite during the installation and testing
of PE, RTRP, and/or RPMP pipe to provide technical assistance and to verify
that the materials are being installed in accordance with the

manuf acturer's prescribed procedures. Wen the representative feels that
the Contractor is installing and testing the PE, RTRP, and/or RPMP pipe in
a satisfactory manner, certification shall be witten to note which

i ndi vi dual s enpl oyed by the Contractor are capable of properly installing
the pipe. The field representative shall advise the Contractor of

unsati sfactory conditions i mediately when they occur. Such conditions

i ncl ude i nproper dianeter of pipe ends, damaged interior |iner, poorly
prepared joints, inproper curing of joints, noving pipe before joints are
cured, bending pipe to foll ow abrupt changes in trench contours, |eaving
pi pe ends open in trench overnight, not properly drying joints after rain
storms, exceeding effective adhesive life, sharp objects in trench bed,
backfill that coul d damage pi pe, inproper procedure for concrete encasenent
of pipe, om ssion of thrust blocks at changes in direction or any other
condi tions which could have an adverse effect on the satisfactory

conpl etion and operation of the piping system

.5 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-06 I nstructions

Installation; FIO
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The manufacturer's recommendati ons for each material or procedure to be
utilized.

SD-08 Statenents
Wast e Water Disposal Method; FIO

The net hod proposed for disposal of waste water from hydrostatic tests and
di sinfection, prior to perform ng hydrostatic tests.

Satisfactory Installation; FIOQO

A statenment signed by the principal officer of the contracting firmstating
that the installation is satisfactory and in accordance with the contract
drawi ngs and specifications and the manufacturer's prescribed procedures
and techni ques, upon conpletion of the project and before final acceptance.

SD- 09 Reports

Bact eri ol ogi cal Disinfection; FIO

Test results fromcomercial |aboratory verifying disinfection.
SD- 13 Certificates

Manuf acturer's Representative; FIO

The nane and qualifications of the manufacturer's representative and
witten certification fromthe manufacturer that the representative is
technically qualified in all phases of PE, RTRP, and/or RPMP pipe | aying
and jointing and experienced to supervise the work and train the
Contractor's field installers, prior to commencing installation

Install ation; FIO

A statenment signed by the manufacturer's field representative certifying
that the Contractor's personnel are capable of properly installing the pipe
on the project.

Meters; FIO

Manuf acturer's certificate stating that each nmeter furnished has been
tested for accuracy of registration and conpliance with the accuracy and
capacity requirenments of the appropriate AWM st andard.

.6 HANDLI NG

Pi pe and accessories shall be handled so as to ensure delivery to the
trench in sound, undamaged condition. Particular care shall be taken not
to injure the pipe coating or lining. |If the coating or lining of any pipe
or fitting is damaged, the repair shall be nade by the Contractor at his
expense in a satisfactory manner. No other pipe or material of any kind
shall be placed inside a pipe or fitting after the coating has been
applied. Pipe shall be carried into position and not dragged. Use of

pi nch bars and tongs for aligning or turning pipe will be permtted only on
the bare ends of the pipe. The interior of pipe and accessories shall be

t horoughly cl eaned of foreign matter before being lowered into the trench
and shall be kept clean during |aying operations by pluggi ng or other
approved nethod. Before installation, the pipe shall be inspected for
defects. Material found to be defective before or after laying shall be
repl aced with sound material w thout additional expense to the Governnent.
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Rubber gaskets that are not to be installed i mediately shall be stored in
a cool and dark pl ace.

1.6.1 Coat ed and Wapped Steel Pipe
Coat ed and w apped steel pipe shall be handled in conformance with AWM C203.
1.6.2 Pol yet hyl ene (PE) Pi pe

PE pi pe, fittings, and accessories shall be handled in conformance with
AWM C901.

1.6.3 M scel | aneous Pl astic Pipe and Fittings

Pol yvi nyl Chl oride (PVC), Reinforced Thernosetting Resin Pipe (RTRP), and
Rei nforced Plastic Mirtar Pressure (RPMP) pipe and fittings shall be

handl ed and stored in accordance with the manufacturer's recomendati ons.
Storage facilities shall be classified and nmarked in accordance w th NFPA
704, with classification as indicated in NFPA 49 and NFPA 325M

PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow

2.1.2 Pl astic Pipe
2.1.2.1 Pol yet hyl ene Pl astic (PE)

Pi pe, tubing, and heat-fusion fittings shall conformto AWM C901.
2.1.2.2 Pol yvi nyl Chloride (PVC) Plastic Pipe

Pi pe, couplings and fittings shall be manufactured of material conformng
to ASTM D 1784, C ass 12454B.

a. Pipe Less Than 4 inch Dianeter:

(1) ScrewJoint: Pipe shall conformto dinmensional requirenents
of ASTM D 1785 Schedul e 80, with joints neeting requirenments of
150 psi working pressure, 200 psi hydrostatic test pressure,

unl ess ot herwi se shown or specified. Pipe couplings when used,
shall be tested as required by ASTM D 2464.

(2) Elastomeric-Gasket Joint: Pipe shall conformto dinensional
requi renents of ASTM D 1785. Schedule 40 with joints neeting the
requi renents of 150 psi working pressure, 200 psi hydrostatic
test pressure, unless otherwi se shown or specified, or it may be
pi pe conformng to requirenments of ASTM D 2241, el astoneric joint,
with the follow ng applications:

Maxi mum Wor ki ng M ni mum Hydr ostatic
SDR Pressure Pressure
psi psi
26 100 133
21 120 160
17 150 200
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2.

2.

2.

2.

Maxi mum Wor ki ng M ni mum Hydr ostatic

SDR Pressure Pressure
psi psi
13.5 200 266

(3) Solvent Cenent Joint: Pipe shall conformto dinensiona

requi renents of ASTM D 1785 or ASTM D 2241 with joints neeting the
requi renents of 150 psi working pressure and 200 psi hydrostatic
test pressure.

b. Pipe 4 Inch through 12 Inch Di aneter: Pipe, couplings and
fittings shall conformto AWM C900, d ass 150, Cl QD pipe
di mensi ons, el astomeric-gasket joint, unless otherw se shown or
speci fi ed.

c. Pipe 14 Inch through 36 Inch Dianeter: Pipe shall conformto
AWM C905 unl ess ot herwi se shown or specified.

1.5 Ductile-lron Pipe

Ductile-iron pipe shall conformto AWM C151, working pressure not |ess
than 150 psi, unless otherwi se shown or specified. Pipe shall be
cenment-nortar lined in accordance with AWM Cl104. Linings shall be
standard. Flanged ductile iron pipe with threaded flanges shall be in
accordance with AWM C115.

2 FI TTI NGS AND SPECI ALS
2.2 Pol yvi nyl Chl oride (PVC) Pipe

a. For pipe less than 4 inch dianmeter, fittings for threaded pipe
shall conformto requirenents of ASTM D 2464, threaded to conform
to the requirenents of ASME Bl.20.1 for use with Schedul e 80 pipe
and fittings, fittings for solvent cenent jointing shall conform
to ASTM D 2466 or ASTM D 2467, and fittings for el astoneric-gasket
joint pipe shall be iron conforming to AWM C110 or AWM Cl111
Iron fittings and specials shall be cenent-nortar |ined (standard
t hi ckness) in accordance with AWM C104.

b. For pipe 4 inch diameter and larger, fittings and specials shal
be iron, bell end in accordance with AWM C110, 150 psi pressure
rati ng unl ess otherw se shown or specified, except that profile of
bel | may have special dinmensions as required by the pipe
manuf acturer; or may be fittings and specials of the same materi al
as the pipe with el astomeric gaskets, all in conformance with AWM
C900. Iron fittings and specials shall be cenment-nortar |ined
(standard thickness) in accordance with AWM Cl104. Fittings shal
be bell and spigot or plain end pipe, or as applicable. Ductile
iron conpact fittings shall be in accordance with AWM C153.

2.4 Ductile-lron Pipe

Fittings and special shall be suitable for 150 psi pressure rating, unless
otherwi se specified. Fittings and specials for nechanical joint pipe shal
conformto AWM Cl110. Fittings and specials for use with push-on joint
pi pe shall conformto AWM C110 and AWM Cl111. Fittings and specials for
grooved and shoul dered end pi pe shall conformto AWM C606. Fittings and
speci al s shall be cement-nortar |ined (standard thickness) in accordance
with AWM C104. Ductile iron conpact fittings shall conformto AWM C153.
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Al fittings and specials shall have a bonded coating which conforns to
AWM C209.

.3 JANTS
.3.2 Pl astic Pipe
.3.2.1 Pol yet hyl ene (PE) Pi pe

Joints for pipe fittings and couplings shall be strong tight joints as

specified for PE in Paragraph | NSTALLATION. Joints connecting pipe of

differing materials shall be made in accordance with the manufacturer's
recomendati on as approved by the Contracting Oficer

.3.2.2 Pol yvi nyl Chl ori de Pi pe

Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be made in accordance with the
manuf acturer's recomendati ons as approved by the Contracting Oficer

.3.3 RPVP Pi pe
Joints shall be nechanical or bell and spigot type with el astoneric gasket.
.3.5 Ductile-lron Pipe

a. Mechanical joints shall be of the stuffing box type and shal
conformto AWM C111

b. Push-on joints shall conformto AWM Cl111

c. Rubber gaskets and | ubricant shall conformto the applicable
requi renents of AWM Cl11

.3.7 Bonded Joints

For all ferrous pipe, a nmetallic bond shall be provided at each joint,
including joints made with flexible couplings, caul king, or rubber gaskets,
of ferrous-nmetallic piping to effect continuous conductivity. The bond
wire shall be Size 1/0 copper conductor suitable for direct burial shaped
to stand clear of the joint. The bond shall be of the thermal weld type.

.3.8 | solation Joints

Isolation joints shall be installed between nonthreaded ferrous and
nonferrous metallic pipe, fittings and valves. Isolation joints shal
consi st of a sandw ch-type flange isol ati on gasket of the dielectric type,
i sol ati on washers, and isolation sleeves for flange bolts. Isolation
gaskets shall be full faced with outside dianmeter equal to the flange
outside diameter. Bolt isolation sleeves shall be full length. Units
shall be of a shape to prevent netal -to-netal contact of dissimlar

metal lic piping el ements.

a. Sleeve-type couplings shall be used for joining plain end pipe
sections. The two couplings shall consist of one steel niddle
ring, two steel followers, two gaskets, and the necessary stee
bolts and nuts to conpress the gaskets.

b. Split-sleeve type couplings may be used in aboveground
installations when approved in special situations and shal
consi st of gaskets and a housing in two or nore sections with the
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2.

necessary bolts and nuts.
3.9 Copper Tubi ng

Joints shall be conpression-pattern flared and shall be made with fittings
herei nafter specified.

.4 VALVES

.4.2 Gate Val ves

Gate val ves shall be designed for a working pressure of not |less than 150
psi. Valve connections shall be as required for the piping in which they
are installed. Valves shall have a clear waterway equal to the ful

nom nal di ameter of the valve, and shall be opened by turning

countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the nmetal, indicating the direction of opening.

a. Valves smaller than 3 inches shall be all bronze and shal
conformto MSS SP-80, Type 1, Cass 150.

b. Valves 3 inches and |arger shall be iron body, bronze nounted,
and shall conformto AWM C500. Flanges shall not be buried. An
approved pit shall be provided for all flanged connecti ons.

c. Resilient-Seated Gate Valves: For valves 3 to 12 inches in size,
resilient-seated gate val ves shall conformto AWM C509

d. Al valves shall have a bonded coating which conforms to AWM C209.

.4.3 Rubber - Seated Butterfly Val ves

Rubber -seated butterfly valves shall conformto the performance

requi renents of AWM C504. Wafer type valves confornmng to the perfornmance
requi renents of AWM C504 in all respects, but not neeting laying | ength
requirenents will be acceptable if supplied and installed with a spacer
providing the specified laying length. Al tests required by AWM C504
shall be net. Flanged-end val ves shall be installed in an approved pit and
provided with a union or sleeve-type coupling in the pit to permt

renoval . Mechani cal -end val ves 3 inchesthrough 10 inches in dianeter may
be direct burial if provided with a suitable valve box, nmeans for manua
operation, and an adjacent pipe joint to facilitate valve renoval. Valve

operators shall restrict closing to a rate requiring approximately 60
seconds, fromfully open to fully cl osed.

.4.5 Vacuum and Air Relief Val ves

Vacuum and air relief valves shall be of the size shown and shall be of a
type that will release air and prevent the formati on of a vacuum The

val ves shall automatically release air when the lines are being filled with
water and shall admt air into the Iine when water is being withdrawn in
excess of the inflow Valves shall be iron body with bronze trimand
stainless steel float.

.4.6 I ndi cat or Post for Val ves

Each val ve shown on the drawings with the designation "P.1.V." shall be
equi pped with indicator post conformng to the requirenents of NFPA 24.
Qperation shall be by a wench which will be attached to each post.

2.5 VALVE BOXES
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Val ve boxes shall be cast iron or concrete, except that concrete boxes may
be installed only in | ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustnment and with
flared base. The mninmumthickness of nmetal shall be 3/16 inch. Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equi prent. The word "WATER' shall be cast in the cover. The box length
shal | adapt, without full extension, to the depth of cover required over
the pipe at the valve location. Al valve boxes shall be provided with 18" x
18" x 6" concrete pad which surrounds them at the pavenent or ground

surf ace.

.6 VALVE PITS

Val ve pits shall be constructed at |ocations indicated or as required above
and in accordance with the details shown. Concrete shall have conpressive
strength of 3000 psi in accordance with Section 03300CAST-1 N PLACE
STRUCTURAL CONCRETE

.9 M SCELLANEQUS | TEMS
.9.5 Tappi ng Sl eeves

Tappi ng sl eeves of the sizes indicated for connection to existing main
shal |l be the cast gray, ductile, or malleable-iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
each end of the sleeve. Construction shall be suitable for a maxi num

wor ki ng pressure of 150 psi. Bolts shall have square heads and hexagona
nuts. Longitudinal gaskets and mechanical joints with gaskets shall be as
recomended by the manufacturer of the sleeve. When using grooved
mechani cal tee, it shall consist of an upper housing with full |ocating
collar for rigid positioning which engages a machi ne-cut hol e in pipe,
encasi ng an el astoneri c gasket which conforns to the pipe outside dianeter
around the hole and a | ower housing with positioning |ugs, secured together
during assenbly by nuts and bolts as specified, pretorqued to 50

f oot - pound. Tappi ng sl eeves shall ahve a bonded coating which conforns to
AWM C209.

.9.7 Di si nfection

Chlorinating materials shall conformto the follow ng:

Chlorine, Liquid: AWMWA B301

Hypochl orite, Calciumand Sodium AWM B300.

. 9.8 Met ers

Meters shall be the type and size shown on the draw ngs or specified
herein. Meters of each of the various types furnished and installed under
this contract shall be supplied by one manufacturer

.9.8.1 Di spl acenment Type

Di spl acenment type neters shall conformto AWM C700. Registers shall be
straight-reading and shall read in U S. gallons. Meters in sizes 1/2 inch
through 1 inchshall be frost-protection design. Connections shall be
suitable to the type of pipe and conditions encountered. Register type
shall be a direct-reading renote register designed in accordance with AWWA

C706. Meters shall conply with the accuracy and capacity requirenments of
AWM C700.
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2.

2.

9.9 Met er Boxes

Met er boxes shall be of cast iron, concrete, or plastic. The boxes shal

be of sufficient size to conpletely enclose the nmeter and shut-off val ve or
service stop. Meter boxes set in paved areas subject to vehicular traffic
shall be cast iron, or concrete with cast iron |lid and cast iron neter
reader |lid. Boxes set in sidewal ks, not subject to vehicular traffic,
shal | use concrete covers with cast iron neter reader lids. Plastic boxes
and |ids shall be used in unpaved areas or grass areas not subject to
vehicular traffic. Box height shall extend frominvert of the neter to
final grade at the neter location. The |id shall have the word "WATER'
cast init.

10 Meter Vaults

Large nmeters shall be installed in reinforced concrete vaults in accordance
with the details shown on the draw ngs.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanl i ke manner w t hout
damage to the pipe. Unless otherwi se recormended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved. Squeeze type nechanical cutters shall not be used for ductile

i ron.

1.2 Adj acent Facilities

.1.2.1 Sewer Lines

VWere the location of the water pipe is not clearly defined in dimensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
10 feet froma sewer except where the bottomof the water pipe will be at

| east 12 inches above the top of the sewer pipe, in which case the water
pi pe shall not be laid closer horizontally than 6 feet fromthe sewer.
VWhere water lines cross under gravity-flow sewer |ines, the sewer pipe for
a distance of at |east 10 feet each side of the crossing shall be fully
encased in concrete or shall be made of pressure pipe with no joint |ocated
within 3 feet horizontally of the crossing. Water lines shall in al
cases cross above sewage force mamins or inverted siphons and shall be not
less than 2 feet above the sewer main. Joints in the sewer main, closer
hori zontally than 3 feet to the crossing, shall be encased in concrete.

.1.2.2 Wat er Li nes

Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wring.

.1.2.3 Copper Tubi ng

Copper tubing shall not be installed in the sane trench with ferrous piping
materi al s.

3.1.2.4 Nonferrous Metallic Pipe
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VWhere nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mninumvertical separation of 12 inchesshall be
mai nt ai ned bet ween pi pes.

.1.3 Joint Deflection
.1.3.2 Fl exi bl e Plastic Pipe

Maxi mum of f set in alignnent between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the Contracting O ficer
but in no case shall it exceed 5 degrees.

.1.3.3 Ductile-lron Pipe

The maxi mum al | owabl e defl ection shall be as given in AWM C600. If the
alignment requires deflection in excess of the above limtations, special
bends or a sufficient nunber of shorter |engths of pipe shall be furnished
to provide angul ar deflections within the limt set forth.

1.4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi prent. Under no

ci rcunst ances shall any of the water-line materials be dropped or dunped
into the trench. Care shall be taken to avoid abrasion of the pipe
coating. Except where necessary in nmaking connections with other lines or
as aut horized by the Contracting O ficer, pipe shall be laid with the bells
facing in the direction of laying. The full length of each section of pipe
shall rest solidly upon the pipe bed, with recesses excavated to
acconmodat e bells, couplings, and joints. A 6" |layer of sand beddi ng shal
be installed around pipe. Pipe that has the grade or joint disturbed after
| ayi ng shall be taken up and relaid. Pipe shall not be laid in water or
when trench conditions are unsuitable for the work. Water shall be kept

out of the trench until joints are conplete. Wen work is not in progress,
open ends of pipe, fittings, and val ves shall be securely closed so that no
trench water, earth, or other substance will enter the pipes or fittings.
VWhere any part of the coating or lining is danaged, the repair shall be
made by the Contractor at his expense in a satisfactory manner. Pipe ends
left for future connections shall be valved, plugged, or capped, and
anchored, as shown.

.1.4.2 Plastic Pipe Installation

RTRP shall be installed in accordance with ASTM D 3839. RPMP shall be
installed in accordance with the recomendati ons of the manufacturer. PE
Pi pe shall be installed in accordance with ASTM D 2774. PVC pi pe shall be
installed in accordance with AWM M23. A #10 tracer wire shall be provided
and installed. Wre shall be continuous and accessi bl e above ground.

.1.4.3 Connecti ons

VWer e connections are nmade between new work and exi sting mains, the
connections shall be nmade by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting O ficer. Connections
to existing asbestos-cenent pipe shall be made in accordance wi th ACPPA-01
.1.4.4 Penetrations

Pi pe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedul e 40 steel wall sleeves. Annular space between
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wal I s and sl eeves shall be filled with rich cement nortar. Annul ar space
bet ween pi pe and sl eeves shall be filled with nastic.

3.1.4.5 Fl anged Pi pe

Fl anged pi pe shall only be installed above ground or with the flanges in
val ve pits.

3.1.5 Jointing
3.1.5.2 Pol yet hyl ene (PE) Pi pe

Jointing shall conply with ASTM D 2657, Techni que |- Socket Fusion or
Techni que I1-Butt Fusion

3.1.5.3 Pol yvi nyl Chloride (PVC) Plastic Pipe

a. Pipe less than 4 inch dianeter: Threaded joints shall be nmade by
wr apping the nale threads with approved thread tape or applying an
approved | ubricant, then threadi ng the joining nmenbers together
The joint shall be tightened using strap wenches to prevent
damage to the pipe and/or fitting. To avoid excessive torque,
joints shall be tightened no nore than one thread past
hand-tight. Preformed rubber-ring gaskets for el astoneric-gasket
joints shall be made in accordance with requirements of ASTM F 477
and as required herein. Al pipe ends for push-on joints shall be
beveled to facilitate assenbly and marked to i ndicate when the
pipe is fully seated. The gasket shall be prelubricated to
prevent displacenment. The gasket and ring groove in the bell or
coupling shall match. The manufacturer of the pipe or fitting
shal | supply the elastoneric gasket. Couplings shall be provided
with stops or centering rings to assure that the coupling is
centered on the joint. Solvent cement joints shall use sockets
conformng to the requirenents of ASTM D 2467. The sol vent cenent
used shall neet the requirenments of ASTM D 2564; the joint
assenbly shall be made in accordance with ASTM D 2855 and the
manuf acturer's specific reconmendati ons.

b. Pipe 4 inch through 12 inch dianeter: Joints shall be
el astomeri c-gasket as specified in AWM C900. Jointing procedure
shall be as specified for pipe less than 4 inch dianmeter with
configuration using elastomeric ring gasket.

c. Pipe 14 inch through 36 inch dianeter: Joints shall be
el astomeri c- gasket push-on joints nmade in accordance with AWM M3

3.1.5.5 Ductile-lron Pipe
Mechani cal and push-on type joints shall be installed in accordance wth
AWM C600 for buried lines or AWM C606 for grooved and shoul dered pi pe
above ground or in pits.

3.1.5.8 Copper Tubi ng
Joints shall be made with flared fittings. The flared end tube shall be
pulled tightly against the tapered part of the fitting by a nut which is
part of the fitting, so there is netal -to-netal contact.

3.1.5.9 Bonded Joints

Bonded joints shall be installed in accordance with details specified for

Page 15



joints in paragraph JO NTS.
3.1.5.10 Isolation Joints and Dielectric Fittings

Isolation joints and dielectric fittings shall be installed in accordance
with details specified in paragraph JONTS. Dielectric unions shall be
encapsul ated in a field-poured coal-tar covering, with at least 1/8 inch
t hi ckness of coal tar over all fitting surfaces.

3.1.5.11 Connecti ons

Connections between different types of pipe and accessories shall be nade
with transition fittings approved by the Contracting Oficer.

3.1.6 Servi ce Lines

Service lines shall include the pipeline connecting building piping to
water distribution lines to the connections with the building service at a
poi nt approximately 5 feet outside the building where such buil ding
service exists. Were building services are not installed, the Contractor
shall termnate the service lines approximately 5 feet fromthe site of

t he proposed building at a point designated by the Contracting Oficer
Such service lines shall be closed with plugs or caps. Al service stops
and val ves shall be provided with service boxes. Service lines shall be
constructed in accordance with the follow ng requirenents:

3.1.6.4 Service Lines Larger than 2 Inches

Service lines larger than 2 inches shall be connected to the main by a
t apped saddl e, tapping sleeve and val ve, service clanp or reducing tee,
dependi ng on the nmain dianeter and the service |line dianmeter, and shal
have a gate valve. Lines 3 inches and |larger may use rubber-seated
butterfly val ves as specified above, or gate val ves.

3.1.6.5 Service Lines for Sprinkler Supplies

Water service lines used to supply building sprinkler systens for fire
protection shall be connected to the water distribution main in accordance
with NFPA 24.

3.1.8 Setting of Fire Hydrants, Meters, Valves and Val ve Boxes
3.1.8.2 Met ers

Meters and neter boxes shall be installed at the | ocati ons shown on the
drawi ngs. The neters shall be centered in the boxes to allow for reading
and ease of renpval or maintenance.

3.1.8.3 Val ves

After delivery, valves, including those in hydrants, shall be drained to
prevent freezing and shall have the interiors cleaned of all foreign matter
before installation. Stuffing boxes shall be tightened and hydrants and
val ves shall be fully opened and fully closed to ensure that all parts are
in working condition. Check, pressure reducing, vacuum and air relief

val ves shall be installed in valve pits. Valves and val ve boxes shall be
install ed where shown or specified, and shall be set plunb. Valve boxes
shall be centered on the valves. Boxes shall be installed over each
out si de gate val ve unl ess ot herwi se shown. \Were feasible, valves shall be
| ocated outside the area of roads and streets. FEarth fill shall be
careful ly tanped around each valve box or pit to a distance of 4 feet on
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all sides of the box, or the undi sturbed trench face if less than 4 feet.
.1.8. 4 Servi ce Boxes

VWere water lines are | ocated bel ow paved streets having curbs, the boxes
shall be installed directly back of the curbs. Were no curbing exists,
servi ce boxes shall be installed in accessible |locations, beyond the [imts
of street surfacing, wal ks and driveways.

.1.9 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

.1.10 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11-1/4 degrees or nore, either
vertically or horizontally, on waterlines 4 inches in dianmeter or |arger
and fire hydrants shall be provided with thrust restraints. Valves shal

be securely anchored or shall be provided with thrust restraints to prevent
novenent. Thrust restraints shall be either thrust blocks or, for
ductile-iron pipes, restrained joints.

.1.10.1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mix not |eaner than: 1 cenent,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than
2,000 psi after 28 days. Blocking shall be placed between solid ground and
the hydrant or fitting to be anchored. Unless otherw se indicated or
directed, the base and thrust bearing sides of thrust blocks shall be
poured directly agai nst undi sturbed earth. The sides of thrust blocks not
subject to thrust may be poured against fornms. The area of bearing shal
be as shown or as directed. Blocking shall be placed so that the fitting
joints will be accessible for repair. Steel rods and cl anps, protected by
gal vani zing or by coating with bitum nous paint, shall be used to anchor
vertical down bends into gravity thrust Dbl ocks.

.1.10.2 Restrai ned Joints

For ductile-iron pipe, restrained joints shall be designed by the
Contractor or the pipe manufacturer in accordance with DI PRA-01

.1.11 CATHODI C PROTECTI ON

Cat hodi c protection shall be provided and installed on all new buried
metal lic pipes, valves, risers and fittings.

.2 HYDROSTATI C TESTS

VWhere any section of a water line is provided with concrete thrust bl ocking
for fitting or hydrants, the hydrostatic tests shall not be made until at

| east 5 days after installation of the concrete thrust bl ocking, unless

ot herwi se approved.

2.1 Pressure Test

After the pipe is laid, the joints conpleted, fire hydrants permanently
installed, and the trench partially backfilled | eaving the joints exposed
for exam nation, the newy laid piping or any val ved section of piping
shal I, unless otherw se specified, be subjected for 1 hour to a hydrostatic
pressure test of 200 psi. Water supply lines designated on the draw ngs
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shal |l be subjected for 1 hour to a hydrostatic pressure test of 200 psi.
Each val ve shall be opened and cl osed several tinmes during the test.
Exposed pipe, joints, fittings, hydrants, and valves shall be carefully
exam ned during the partially open trench test. Joints show ng visible

| eakage shall be replaced or renade as necessary. Cracked or defective
pi pe, joints, fittings, hydrants and val ves, discovered in consequence of
this pressure test shall be renpved and replaced with sound material, and
the test shall be repeated until the test results are satisfactory. The
requirenent for the joints to remain exposed for the hydrostatic tests may
be waived by the Contracting Oficer when one or nore of the follow ng
condi tions is encountered:

a. Wet or unstable soil conditions in the trench

b. Conpliance would require maintaining barricades and wal kways
around and across an open trench in a heavily used area that woul d
requi re continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would del ay conpl etion
of the contract.

The Contractor may request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to conply
with the required hydrostatic tests. Backfill placed prior to the tests
shal |l be placed in accordance with the requirenments of Section 02221

. 2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
less than 200 psi pressure. Water supply lines designated on the draw ngs
shal |l be subjected to a pressure equal to 200psi. Leakage is defined as
the quantity of water to be supplied into the newly laid pipe, or any

val ved or approved section thereof, necessary to maintain pressure within

5 psi of the specified | eakage test pressure after the pipe has been filled
with water and the air expelled. No piping installation will be accepted

i f | eakage exceeds the all owabl e | eakage which is determ ned by the
follow ng forml a:

L = 0.0001351ND(P raised to 1/2 power)

L = Al owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nom nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by

t he above formula, the defective joints shall be |located and repaired until
the | eakage is within the specified all owance, wi thout additional cost to
t he CGovernnent.

.2.3 Time for Making Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
mechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for |eakage at any time after partial

conpl etion of backfill. Cenment-nortar lined pipe may be filled with water
as recommended by the manufacturer before being subjected to the pressure
test and subsequent | eakage test.
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3.

2.4 Concurrent Hydrostatic Tests

The Contractor may el ect to conduct the hydrostatic tests using either or
both of the followi ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shal |l be satisfactory as specified. Al replacenent, repair or retesting
requi red shall be acconplished by the Contractor at no additional cost to
t he CGovernnent.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection may be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. If water is |lost when treated for disinfection
and air is admtted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconpli shed.

.3 DI SI NFECTI ON

. 3.1 Bact eri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted
waterline shall be disinfected as prescribed by AWM C651. personnel from
the Contractor's conmercial |aboratory shall take at |east 3 water sanples
fromdifferent points, approved by the Contracting O ficer, in proper
sterilized containers and performa bacterial exam nation in accordance
with state approved nmethods. The comercial |aboratory nmust be certified
by the state's approving authority for exam nation of potable water. The
di sinfection shall be repeated until tests indicate the absence of
pollution for at least 2 full days. The unit will not be accepted until
sati sfactory bacteriol ogical results have been obtai ned.

.3.2 Lead Resi dua

Fol | owi ng the bacteriol ogi cal disinfection and testing, the system shall be
flushed with a sufficient velocity of water and sufficient tests perforned
at each hot- and col d-water discharge point until no nore than 15 ppb | ead
residuals remain in the system Al tests and sanples shall be perforned
in accordance with state and, if applicable, Federal regulations. Sanples
for testing are to be collected after a 6-hour continuous period of no
flushing, and will be considered first draw sanples. The comerci al

| aboratory nmust be certified by the state's approving authority for

exam nation of potable water. Lead residual test results are to be
submtted to the Contracting Officer. The systemw |l not be accepted
until satisfactory bacteriological results and | ead residual test results
have been obtained. Al flushing and testing for |ead residuals, including
all costs, are the responsibility of the Contractor

.4 CLEANUP

Upon conpletion of the installation of water |ines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renoved.

-- BEnd of Section --
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PART 1 GENERAL

1.1 SUWARY

This section includes the design,
the irrigation system

AMENDMENT NO. 0001

SECTI ON 02812

| RRI GATI ON ( SPRI NKLER) SYSTEM

Wat er

performance and rel ated requirenents of

distribution and service |ines not within the

system are specified in Section 02660 WATER LI NES.

1.2 REFERENCES

The publications listed below forma part of this specification to the

extent referenced.
designation only.

ASTM A

ASTM B

ASTM B

ASTM B

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

53

32

43

88

1785

2241

2287

2464

2466

2564

2774

2855

3261

The publications are referred to in the text by basic

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

(1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, W&l ded and Seani ess

(1996) Sol der Met al

(1994) Seanl ess Red Brass Pi pe, Standard
Si zes

(1996) Seam ess Copper Water Tube

(1994) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

(1994) Poly(Vinyl Chloride) (PVC
Pressure-Rated Pipe (SDR Series)

(1981; R 1988) Nonrigid Vinyl Chloride
Pol ymer and Copol yner Mol di ng and
Ext rusi on Conpounds.

(1994) Threaded Pol y(Vinyl Chloride) (PVQ
Plastic Pipe Fittings, Schedule 80

(1994a) Poly(Vinyl Chloride) (PVC Plastic
Pi pe Fittings, Schedule 40

(1993) Sol vent Cenents for Poly(Vinyl
Chl ori de) (PVC) Plastic Piping Systens

(1972; R 1983) Underground Installation of
Ther mopl astic Pressure Piping

(1993) Making Sol vent-Cenmented Joints with
Pol y(Vinyl Chloride) (PVC Pipe and
Fittings

(1993) Butt Heat Fusion Pol yet hyl ene (PE)
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ASTM F 441

Plastic Fittings for Polyethyl ene (PE)
Pl astic Pi pe and Tubi ng

(1995) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe, Schedules 40 and 80

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Al12. 26. 1M

ASME BLl. 2

ASME B16. 3

ASME B16. 15

ASME B16. 18

ASME B16. 22

ASME B40.1

(1984) Water Hanmer Arresters

(1983) Gages and Gaging for Unified Inch
Screw Thr eads

(1992) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

(1991) Gauges - Pressure Indicating D al
Type - El astic El enment

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1015

(1993) Doubl e Check Backfl ow Prevention
Assenbl y

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM C509

AWM CO01

(1994) Resilient-Seated Gate Val ves for
Wat er and Sewer age Systens

(1988; Errata Apr 1988) Pol yethyl ene (PE)
Pressure Pipe and Tubing, 1/2 In. Through
3 In., for Water Service

FEDERAL SPECI FI CATI ONS ( FS)

FS 0- F-506

FS WV H- 001220

FS WV S-610

(Rev C) Flux, Soldering; Paste and Liquid.

(Basic) Head, Sprinkler, (Underground
Connect ed) .

(Rev B; Am 1) Sprinkler, Lawn, (Surface
Connect ed) .

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C

RESEARCH ( FCCHR)

FCCHR- 01

(Jun 1988; 8th Ed) Manual of
Cross- Connection Control.

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND
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FI TTI NGS | NDUSTRY ( M5S)

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves
MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves,

Fl anged and Threaded Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMA)
NEMA I CS 2 (1993) Industrial Control and Systens,
Control lers, Contactors, Overload Rel ays
Rated Not Mdre Than 2,000 Volts AC or 750
DC

NEMA I CS 6 (1993) Industrial Control and Systens
Encl osur es

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1996) National Electrical Code
1.3 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The

followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
DESCRI PTI ONS:

SD-01, Data
Desi gn Anal ysis and Cal cul ati ons; GA.

As soon as practicable after award of contract and before acquisition of
any materials, a |layout plan, including calculations, show ng proposed
sprinkler systemand all applicabl e appurtenances therefor shall be

submtted for witten approval. Total nunber and type of heads, nunber and
type of zones, size of piping, valve |locations, etc., shall be indicated.
Cal cul ations shall include pressure | osses to and avail able pressure for

the worst head in each zone, the difference in pressure between first and
| ast heads, and any other cal cul ati ons necessary to acconplish the
requi renents of PART 1 paragraph DESI GN CRI TERI A

Spare Parts; FIO

Desi gn anal yses and pressure calcul ations verifying that systemwil|l
provide the irrigation requirenments. Spare parts data for each different
itemof material and equi pnent specified, after approval of the rel ated
submttals and not later than the start of the field tests. The data shal

i nclude a conplete list of parts and supplies, with current unit prices and
source of supply.

Franmed I nstructions; GA

Label s, signs, and tenplates of operating instructions that are required to
be mounted or installed on or near the product for normal, safe operation

Field Training Data; FIOQO
Informati on describing training to be provided, training aids to be used,

sanples of training materials to be provided, and schedul es and
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notification of training.
SD- 04, Drawi ngs
Irrigation (Sprinkler) System FIQO

Detail drawi ngs for valves, sprinkler heads, backfl ow preventers, autonatic
controllers, emtter heads, and water hamer arresters. Draw ng shall

i nclude of a conplete list of equipnment and materials, and manufacturer's
descriptive and technical literature, performance charts and curves,
catalog cuts, and installation instructions. Draw ngs shall also contain
conplete wiring and schematic di agrans and any other details required to
denonstrate that the system has been coordinated and will function as a
unit. Draw ngs shall show proposed system | ayout, type and nunber of heads
and emtters, zone valves, drain pockets, backfl ow devices, controllers,
and nounting details of controllers. As-built Draw ngs which provide
current factual information showi ng | ocations of mains, heads, valves, and
control l ers including deviations fromand anendnents to the draw ngs and
changes in the work shall be included.

SD- 06, Instructions

Irrigation (Sprinkler) System FIQO

Det ai | ed procedures defining the Contractor's provisions for accident
prevention, health protection, and other safety precautions for the work to
be done.

SD- 07, Schedul es

Mat eri al, Equi pnent, and Fixture Lists; FIQO

As soon as practicable after notice to proceed and before procurenent of
any products, the Contractor shall submit, along with the design draw ngs
and cal cul ations, a conplete list of products to be incorporated in the
wor k. List shall include catal og nunbers, cuts, diagrans, and such other
descriptive data as may be required by the authorized Gover nnment
representative.

Zone Qperation Schedule; FIQO

Manual s shall include a schedul e of zone operation tinmes and sequence of

operations nmeeting the requirenents of PART 1 paragraph PERFORMANCE shal |
be submitted for approval.

SD- 09, Reports

Field Tests; FIO

Performance test reports in booklet formshowing all field tests perfornmed
to adj ust each conponent and all field tests perfornmed to prove conpliance
with the specified performance criteria, upon conpletion and testing of the
installed system Each test report shall indicate the final position of
control val ves.

SD- 13, Certificates

Irrigation (Sprinkler) System FIQO

The material supplier's or equipnent manufacturer's statement that the
supplied material or equiprment neets specified requirements. Each
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certificate shall be signed by an official authorized to certify in behalf
of material supplier or product manufacturer and shall identify quantity
and date or dates of shipnent or delivery to which the certificates apply.
SD-19, (Operation and M ntenance Manual s

Irrigation (Sprinkler) System GA

Si x copies of operation and six copies of maintenance manuals for the

equi prent furni shed. One conplete set prior to field testing and the
remai nder upon acceptance. Mnuals shall be approved prior to the field
training course. Operating manuals shall detail the step-by-step
procedures required for systemstartup, operation, and shutdown. Qperating
manual s shall include the manufacturer's nanme, nodel nunber, parts |ist,
and brief description of all equipnment and their basic operating features.
Mai nt enance manual s shall [ist routine maintenance procedures, possible

br eakdowns and repairs, and troubl eshooti ng gui des. Maintenance nmanual s
shal I include piping and equi pnent |ayout, sinplified wiring and control
di agranms of the systemas installed, and system progranm ng schedul e.

.4 DEFI N TI ONS

.4.1 Conpatible (heads)

Del i vering an equal ampbunt of water over an equival ent surface area.

.4.2 Dianeter of Coverage

Di ameter of the surface area receiving water (pertains to full or part
circle).

.4.3 Head

.4.3.1 Bubbl er

Speci al head with adjustable flows for deep watering.
.4.3.2 Fill-in-heads

Fill-in-heads not |ocated on the basic symetrical pattern and/or which
may not have the same coverage as the heads in the pattern

.4.3.3 Last

Last - the head on a zone usually farthest fromthe zone val ve and havi ng
t he | east anobunt of pressure for operation

.4.3.4 Pop-up

Spray or rotary head installed flush with the turf, containing a nozzle
whi ch rises above the turf when operating.

.4.3.5 Rot ary

Rotary - head containing a nozzle that rotates, discharging a high velocity
wat er stream

.4.3.6 Shrub

Spray head designed for installation in or above shrubbery and fl owers
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usually with a small dianmeter of coverage

.4.3.7 Spray

Head containing a nozzle that discharges a fine uniformwater spray.
.4.3.8 Strip

Spray head designed for watering long, narrow strips of turf or
| andscapi ng, usually in a square pattern

.4.4 Header

Water line leading off froma zone valve; subject to pressure only when
zone i s operating.

.4.5 Lateral
Water line leading off froma header to a head.
.4.6 Miin

Water |ine under constant pressure, supplying the sprinkler zones; subject
to various degrees of water hammer.

.4.7 Valve

.4.7.1 Throttle

Val ve used to regulate flow to a zone.

.4.7.2 Zone

Val ve used to activate/termnate flowto a zone.

.4.8 Zone

A section of heads controlled by one val ve.

.5 GENERAL

The contract draw ngs indicate extent of the sprinkler system |If any
departures fromthe contract draw ngs are deemed necessary by the
Contractor, details of such departures and reasons therefor shall be
submtted in witing as soon as practicable after contract award to the
aut hori zed Governnent representative for witten approval.

.6 DESI GN CRI TERI A

.6.1 Ceneral

(nservance of the criteria established in this paragraph shall not relieve
the installed systemof neeting the requirenents of PART 1 paragraph
PERFORMANCE.

.6.1.1 Area Coverage

The Iimts of the area to be covered and type of irrigation coverage shal
be as indicated.
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.6.1.2 Design Pressure

Desi gn pressure shall be based on existing static pressure and existing
resi dual pressure as determ ned by tests perfornmed by the Contractor

.6.1.3 Controllers
System shall be automatic with controller(s) and renote controlled valves.
.6.1.4 Backf | ow Preventer

A doubl e check backfl ow preventer shall be installed on the nmain between
the tie-in to the potable water supply and the first valve off the main

.6.1.5 Gate Val ves

A gate valve shall be installed upstream of the backfl ow preventer.

.6.1.6 Fi xed Pipe R sers

Fi xed pipe risers above grade shall be copper tubing.

.6.1.7 Econoni cal and Operational System

The sprinkler systemshall be designed utilizing pipe sizes, valves, heads,
and zone operation time schedul es, to assure an econom cal and operationa
system

.6.1 Head Layout

.6.2.1 Turfed Areas

Triangul ar spaci ng of heads having the same dianmeter of coverage shall be
used as the basic pattern

Spaci ng between heads having the sane di aneter of coverage shall be a
maxi mum of 60% of the diameter or the manufacturer's recomended spaci ng
for a 4 nph wi nd, whichever is |ess.

Equal spacing shall be used between heads of the sane dianeter of coverage
on rows and between rows of heads.

Part-circle heads, conpatible with the basic pattern heads, shall be used
at borders between turfed areas and buil dings, streets, walks, etc.

Wast ed coverage onto these areas shall be mnimzed except that spray onto
buil dings will not be all owed.

Fill-in heads shall be used in areas where the basic pattern cannot be
mai nt ai ned or where the pattern is obstructed by trees, shrubs, poles,
etc. Future size of plants shall be considered in placing fill-in heads
inthe latter case. Mnimmoverlap between fill-in heads and basic
pattern heads shall be the overlap between basic pattern heads.

.6.2.2 Landscaped Areas

Spaci ng of heads shall be as outlined under Turfed Areas. Plants over 24
i nches in height shall receive water fromat |east two sides.

Spray shall be above | andscaped plantings from pop-up or fixed
ri ser-nmounted shrub heads except where plants will exceed 24 inches in
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hei ght. Future size of plants shall be used for determ ning height of
risers or pop-ups which shall not exceed 24 inches.

Bubbl ers shall be provided in | andscaped areas where sem -flood watering
is required. Throttle valves shall be used to control amount of fl ooding.

.6.3 Pi pe Si zing
.6.3.1 Flow Velocities

Fl ow vel ocities shall be less than 9 feet/sec for spray head zones and
less than 5 feet/sec for rotary zones.

.6.3.2 Pressure Losses

Pressure | osses due to neters, valves, backflow preventer, pipe, pipe
fittings, elevational differences, etc., shall be used in sizing |lines.

.6.3.3 Pressure Avail abl e

Pressure avail abl e at each head shall be at |east the m nimum specified by
t he manufacturer and shall not exceed the maxi mum specifi ed.

.6.3.4 Pressure Difference

Pressure difference between the first and | ast heads of a spray head zone
shal | not exceed 30% of the reconmended m ni mrum head operating pressure.
Differential pressure between the first and | ast heads of a rotary zone
shal |l not exceed 10 psi.

.6.4 Zoni ng

.6.4.1 Sprary and Rotary Type

Spray and rotary type heads shall not be installed in the same zone.
Heads within the same zone shall be conpati bl e.

.6.4.2 Nurmber of Zones

Nunber of zones established shall minimze systemoperation tine wthin
econom ¢ reason as to size of pipe and nunber of operating valves required.
.6.4.3 Separ ate Zones

Separate zones shall be provided for |andscaped areas where watering
requirenents are different fromthe turfed areas.

.6.5 El ectrica
.6.5.1 Rul es

The installation shall conformto the requirenents of NFPA 70, unless nore
stringent requirenents are indicated herein.

.6.5.2 Coor di nati on

The contract draw ngs indicate the extent and general |ocation of
equi prent. The Contractor shall beconme famliar with all details of the
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work and verify all dinmensions in the field so that the equipment will be
properly located and readily accessible. Equipnent shall be located to
avoid interference with nmechanical or structural features. |If any
conflicts occur necessitating departures fromthe draw ngs, details and
reasons for departures shall be submitted and approved prior to

i npl enenti ng any change.

"1.6.5.3 Worknmanship

Mat eri al s and equi prent shall be installed in accordance wth
recomendati ons of the manufacturer and as shown.

1.6.5.4 Wring

Wring between controllers and val ves shall be Type UF cable in accordance
with Article 339 of NFPA 70. Wring shall conply with the manufacturer's
reconmendat i ons.

1.7 PERFORMANCE

System shall be zoned and tined to provide 1 inch of water per week on the
turfed areas indicated. A mninmum of three operations shall be designed
for each zone per week. Landscaped areas indicated shall receive 1 inch of
wat er per week.

Any zone or part of a zone which does not neet the requirenents of the
previ ous paragraph within the schedule of operating tines, in the opinion
of the Contracting O ficer, shall be redesigned and the appropriate nunber
and type of heads added to provide the specified coverage at no additiona
cost to the Governnent.

1.8 DELI VERY AND STORAGE

Products delivered to site shall be inspected for danage, unloaded, and
stored with the m ni mum of handling. Products shall be protected fromthe
weat her; excessive humidity and tenperature variation; direct sunlight (in
the case of plastic or rubber materials); and dirt, dust, or other

contam nants. Do not store products directly on the ground. Inside of

pi pes and fittings shall be kept free of dirt and debris.

1.9 HANDLI NG
Products shall be handled in such a nmanner as to insure delivery to the
trench in sound undamaged condition. Pipe shall be carried to the trench
not dragged. Gasket materials and plastic materials that are not to be
installed i mediately shall not be stored in the direct sunlight. Valves,
control l ers, sprinkler heads, etc., shall be renmoved from protective cover
only upon installation.

1.10 FI ELD MEASUREMENTS

The Contractor shall verify all dinmensions in the field and shall advise
the Contracting O ficer of any discrepancy before perform ng the work.

PART 2 PRODUCTS
2.1 GENERAL MATERI ALS AND EQUI PMENT REQUI REMENTS

2.1.1 St andard Products
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Mat eri al s and equi prent shall be the standard products of a manufacturer
who has produced simlar systenms which have perforned well for a m ninmum
period of 2 years prior to bid opening. Equipnment shall be supported by a
service organi zation that is, in the opinion of the Contracting Oficer
reasonably convenient to the site.

1.2 Nanepl at es

Each item of equi pnent shall have the manufacturer's name, address, type or
style, nodel or serial nunmber, and catal og nunber on a plate secured to the
i tem of equi pnent.

. 1.3 Extra Stock

The followi ng extra stock shall be provided: Two sprinkler heads of each
size and type, two valve keys for operating manual val ves, two wenches for
renoving and installing each type of head, two quick coupler keys and hose
swivels, and four irrigation controller housing keys.

.2 Pl PI NG MATERI ALS

2.1 Copper Tubi ng and Associ ated Fittings

.2.1.1 Tubi ng

Tubi ng shall conformto requirenments of ASTM B 88, Type K

.2.1.2 Fittings

Fittings shall conformto ASME B16.22 and ASME B16.18, solder joint.

Sol der shall conformto ASTM B 32 95-5 tin-antinmony. Flux shall conformto
FS 0-F- 506, Type I.

. 2.2 Red Brass Pi pe and Associated Fittings

.2.2.1 Pi pe

Pi pe shall conformto requirements of ASTM B 43, regul ar

.2.2.2 Fittings

Fittings shall be Cass 250, cast bronze threaded conformng to the
requi renents of ASME B16. 15.

. 2.3 Gal vani zed Steel Pipe and Associated Fittings

.2.3.1 Pi pe

Pi pe shall conformto requirenments of ASTM A 53, Schedul e 40

.3.3.2 Fittings

Fittings shall be Cass 150 conformng to requirenents of ASME B16. 3.
.2.4 Polyvinyl Chloride (PVC) Pipe, Fittings and Sol vent Cenent
.2.4.1 Pipe

Pi pe shall conformto the requirenents of ASTM D 1785, PVC 1120 Schedul e
40, 80; or ASTM D 2241, PVC 1120 SDR 21, d ass 200.
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.2.4.2 Fittings

Sol vent wel ded socket type fittings shall conformto requirements of ASTM D
2466, Schedule 40. Threaded type fittings shall conformto requirenents of
ASTM D 2464, Schedul e 80.

.2.4.3 Sol vent Cenent

Sol vent cenment shall conformto the requirenents of ASTM D 2564.

.2.5 Pol yet hyl ene (PE) Plastic Piping

.2.5.1 Pi pe

Pi pe shall conformto AWM C901, outside dianeter base with dinension ratio
(DR) of 9.3 to provide 150 psi m ni mum pressure rating.

.2.5.2 Fittings
Fittings shall conformto ASTM D 3261, DR of 9.3.
.2.6 Dielectric Fittings

Fittings shall conformto ASTM F 441, Schedul e 80, CPVC t hreaded pipe
ni ppl es, 4 inch m ni mum | engt h.

2.7 Emtter Hose and Distribution Tubing

Em tter hose and distribution tubing shall conformto ASTM D 2287, maxi mum
i nside dianeter of 1/2 inch, m ninmumwall thickness of 90 mls, vinyl

pl astic extruded fromnon-rigid chloride, integrally al gae-resistant,
honbgeneous t hroughout, snooth inside and outside, free fromforeign
materials, cracks, serrations, blisters and other effects. Slip fittings
shal | be provided.

.3 SPRINKLER AND EM TTER HEADS

. 3.1 Pop- Up Spray Heads

Pop-up spray heads shall conformto the requirenents of FS WMH 001220,
Type Il, Cass A, B, C, and D. Nozzle rises a mnimm of 4 inches above
body.

.3.1.1 Shrubbery Sprinkl er Heads

Sprinkl er heads shall be conical spray wth adjustable or non-adjustable
coverage and designed for permanent aboveground nounting on riser or
pop-ups at a height conpatible with ground covers. Provide brass nozzles.
.3.2 Rotary Pop-Up Sprinklers

Sprinklers shall be capable of covering 56 feet in dianmeter at 35 psi with
a distribution rate of 4 gallons per mnute pop-up, trajectory of 28
degrees, . Construction shall be high inpact nolded plastic with filter
screen, reduci ble watering radius, and choice of 4 nozzles and have

adj ustabl e radi us capabilities.

.3.3 Bubbl er Spri nkl er Heads
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Heads shall be nultiple-spray bubbler with adjustable flow and designed for
per manent aboveground nmounting on risers.

.3.4 Em tter Heads

Em tter heads shall be self-cleaning, pressure conpensating di aphragmwi th
one or six self-piercing barbed outlets; each capable of emtting from1 to
1/4 to 2 gallons per hour flow Emtter body shall be ultraviolet
stabilized, algae, and heat resistant plastic construction

.4 VALVES

4.1 Gate Val ves

Gate Val ves, Less than 3 inches.

.4.2 Gate Valves, 3 inches and Larger

Gate valves shall conformto the requirenments of AWM C509 and have
encapsul ated resilient wedge, parallel seats, non-rising stens, and open by
countercl ockwi se turning. End connections shall be flanged. Interior
construction of valves shall be bronze including stem containing a nmaxi mum
2 percent al um num and maxi num 16 percent zinc.

.4.3 Angle Valves, Less Than 2-1/2 inches

Angl e val ves shall conformto the requirenments of MSS SP-80, Type 3, d ass
150 t hreaded ends.

.4.4 Angle Valves, 2-1/2 inches and Larger

Angl e valves shall conformto the requirenments of MSS SP-85, Type Il, d ass
250 threaded ends.

.4.5 Renpte Control Val ves, Electrica

Renote control val ves shall be sol enoid actuated gl obe valves of 3/4 inch
to 3 inch size, suitable for 24 volts, 60 cycle, and designed to provide
for shut-off in event of power failure. Valve shall be cast bronze or
brass or plastic housing suitable for service at 150 psi operating pressure
with external flow control adjustment for shut-off capability, external
pl ug at di aphragm chanber to enabl e nmanual operation, filter in control
chanmber to prevent val ve body clogging with debris, durable diaphragm and
accessibility to internal parts w thout renoving val ve from system

.4.6 Drai n Val ves
.4.6.1 Manual Val ves

Manual val ves shall conformto requirenents of MSS SP-80, Type 3, O ass 150
t hreaded ends for sizes less than 2-1/2 inch

.4.6.2 Autonatic Val ves

Aut omatic val ves shall be brass or plastic, spring | oaded ball drip type,
150 pounds and threaded ends, designed to close at 1.8 neter pressure head
with positive seal at 0.02 MPa pressure or greater and be open to drain at
| ess than 0.02 MPa pressure.

.4.7 Backf | ow Preventers
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Doubl e check val ve assenblies, shall be tested, approved, and listed in
accordance with FCCHR-01. Doubl e Check principle backflow preventers shal
be in accordance with ASSE 1015.

.4.7.1 Double Check Type Backfl ow Preventers

Backfl ow preventers shall be 150 Lb. threaded, bronze or brass nounted
gate valve, 304 stainless steel or bronze, internal parts. Total pressure
drop through conplete assenbly shall be a maxi numof 10 psi at rated fl ow
Pi pi ng shall be red brass pipe and fittings.

.4.5 Backf| ow Preventer Accessories

.4.5.3 Backf | ow Preventer Encl osure

Frame to be constructed of 3/16 inch steel angle iron with 1 1/2 inch No. 9
expanded netal covering. Construct in a one piece single swing hinge
configuration. Provisions for pad locking and lifting handles. Size to
fit backflow assenbly to installed. Color to be green. Lock for enclosure
provi ded by ot hers.

.4.5. 4 Concrete Pads

Cast-in-place reinforced concrete construction for backfl ow preventer

.5 ACCESSORI ES AND APPURTENANCES

.5.1 Val ve Keys for Manually Operated Val ves

Val ve keys shall be 1/2 inch diameter by 36 inches |ong, tee handl es and
keyed to fit val ves.

.5.2 Val ve Boxes

.5.2.1 Val ve Boxes

Val ve boxes shall be cast iron, plastic |ockable, or precast concrete for
each gate valve, nmanual control valve, renote control valve, and Doubl e
Check backfl ow preventer. Box sizes shall be adjustable for valve used.
Wrd "1 RRIGATION' shall be cast on cover. Shaft dianeter of box shall be
m ni mum 5-1/2 inches. Cast iron box shall have bitum nous coati ng.

.5.3 Pressure Gauges

Pressure gauges shall conformto requirements of ASME B40.1, single style
pressure gauge for water with 4-1/2 inch -dial brass or al um num case
bronze tube, gauge cock, pressure snubber, and siphon. Scale range shal
be suitable for irrigation sprinkler systemns.

.5.4 Service d anps

Service clanps shall be bronze flat, double strap, w th neoprene gasket or
"O'-ring seal

.5.5 Em tter Head Accessories
.5.5.1 Strai ner
Strainer shall be provided at inlet to each drip line. Strainer shall have

stai nl ess steel screen having equivalent of 140-nesh filtration capacity
and incorporate flush valves within strainer to clean screen without
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2.

di sassenbling unit.

.5.5.2 Pressure Regul at or

Pressure regul ator shall be provided at each drip systemif supply pressure
exceeds 50 psi.

.5.5.3 Ri ser Adapters

Ri ser adapters shall be provided with a rigid piping system

.5.5.4 Tubi ng St akes

Tubi ng stakes shall be plastic coated steel, or other non-corrosive strong
material to secure tubing

.5.5.5 Emtter Qutlet Check Val ve (Bug Cap)

Check val ves shall be provided at end of each emtter outlet distribution
line. Valves shall permt free flow of water with mninmumrestriction
prevent back siphoning, entry of insects, and contam nation into outlet
ports.

.5.5.6 Access Sl eeve

Access sl eeve shall be provided at buried emtters placed in covered boxes.
Li ds of access sleeve shall be secured with renovable lugs. Drip hose in
both vertical and horizontal axis shall be secured.

.5.5.7 C osure Caps

Cl osure caps shall be in accordance with manufacturer's recomendati ons.

.6 AUTOVATI C CONTRCLLERS, ELECTRI CAL

Controller shall conformto the requirements of NEMA ICS 2 with 120 -volt

si ngl e phase service, operating with indicated stations, and grounded
chassis. Enclosure shall conformto NEMA ICS 6 Type 3R wth | ocking

hi nged cover, wall-nmounted. Controller shall be programred for various
schedul es by setting switches and dials equipped with the foll ow ng
features: A switch for each day of week for two schedul es, allow ng each
station to be scheduled individually as to days of watering; a mnute
switch for each station with a positive increnent range of 3 to 60 m nutes
or 0 to 3 hours, set tinme within one percent; a switch allow ng sel ected
schedul es to be repeated after each conpletion of initial watering schedul e
and al |l ow ng each operation to be schedul ed throughout a 24-hour day; a
circuit breaker for surge protection; and circuit for a 9-volt rechargeable
Ni Cad battery.

.7 ELECTRI CAL WORK

Wring and rigid conduit for electrical power shall be in accordance wth
NFPA 70, and Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

.8 CONCRETE MATERI ALS

Concrete shall have a conpressive strength of 2500 psi at 28 days as
specified in Section 03300 CONCRETE FOR BUI LDI NG CONSTRUCTI ON.

9 WATER SUPPLY NMAI N MATERI ALS
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2.

Tappi ng sl eeves, service cut off valves, and connections to water supply
mai ns shall be in accordance with Section 02660 WATER LI NES.

10 I NSULATI NG JO NTS

Insulating joints and dielectric fittings shall be in accordance with
Section 02660 WATER LI NES.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Sprinkler systemshall be installed after site grading has been conpl et ed.
Excavati on, trenching, and backfilling for sprinkler systemshall be in
accordance with the applicable provisions of Section 02222 EXCAVATI ON,
TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.

1.1 Tr enchi ng

Trench around roots shall be hand excavated to pipe grade when roots of 2

i nches dianeter or greater are encountered. Trench width shall be 4 inches
m nimumor 1-1/2 times di aneter of pipe, whichever is wider. Backfil

shal | be hand tanped over excavation. When rock is encountered, trench
shal | be excavated 4 inches deeper and backfilled with silty sand (SM or
wel | -graded sand (SW to pipe grade. Trenches shall be kept free of
obstructions and debris that woul d damage pipe. Subsoil shall not be m xed
with topsoil. Existing concrete wal ks, drives and other obstacles shall be
bored at a depth conforming to bottom of adjacent trenches. Pipe sleeves
for bored pipe shall be two pipe dianeters |arger than sprinkler pipe.

1.2 Pi pi ng System

.1.2.1 Cover

Under ground pi ping shall be installed as to neet the m ni num depth of
backfill cover specified.

.1.2.2 Cl ear ances

M ni mum hori zontal cl earances between lines shall be 4 inches for pipe 2
i nches and less; 12 inches for 2-1/2 inches and larger. M ninmmvertica
cl earances between lines shall be 25 mm

.1.2.3.  Mninum Sl ope

M ni mum sl ope shall be 6 per 100 feet in direction of drain valves.

.1.3 Pi ping Installation

.1.3.1 Polyvinyl Chloride (PVC) Pipe

a. Solvent-cenented joints shall conformto the requirenents of ASTM D 2855.

b. Threaded joints shall be full cut with a maxi nrum of three threads
remai ni ng exposed on pipe and nipples. Threaded joints shall be nade tight
wi t hout recourse to wicks or fillers, other than polytetrafluoroethyl ene

t hread t ape.
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c. Piping shall be joined to conformw th requirenments of ASTM D 2774 or
ASTM D 2855, and pi pe manufacturer's instructions. Pipe shall be installed
in a serpentine (snaked) manner to allow for expansion and contraction in
trench before backfilling. Pipes shall be installed at tenperatures over 4
degrees C.

.1.3.2 Sol dered Copper Tubi ng

Pi pe shall be reamed and burrs renoved. Contact surfaces of joint shall be
cl eaned and polished. Flux shall be applied to nale and female ends. End
of tube shall be inserted into fittings full depth of socket. After

sol dering, a solder bead shall show continuously around entire joint
circunference. Excess acid flux shall be renmoved fromtubings and fittings.

21 Thr eaded Brass or (Gl vani zed Steel Pipe

Prior to installation, pipe shall be reamed. Threads shall be cut in
conformance with ASME Bl1.2. Pipe joint conpound shall be applied to nale
end only.

.1.3.4 I nsul ating Joints

Insulating and dielectric fittings shall be provi ded where pipes of
dissimlar nmetal are joined and at connections to water supply mains as
shown. Installation shall be in accordance with Section 02660 WATER LI NES.
.1.4 Valves

.1.4.1 Manual Val ves

Val ves shall be installed in a val ve box extending fromgrade to bel ow

val ve body, with a mnimum of 4 inches cover neasured fromfinish grade to
top of valve stem

.1.4.2 Autonatic Val ves

Val ve shall be set plunb in a valve box extending fromgrade to bel ow val ve
body, with mninumof 4 inches cover nmeasured fromgrade to top of valve.
Install automatic val ves beside sprinkler heads with a val ve box.

.1.4.3 Drai n Val ves

Entire systemshall be manually or automatically drainable. Low points of
system shall be equi pped with drain valve draining into an excavation
containing 10 cubic feet gravel. Gavel shall be covered w th building
paper then backfilled with excavated material and 6 inches of topsoil

.1.5 Sprinklers

Sprinklers shall be installed plunb and level with terrain.

.1.6 Installation of Drip Irrigation System

.1.6.1 Emtter Hose

Emitter laterals shall be buried 6 inches deep. Connections shall be

sol vent wel ded in accordance with manufacturer's reconmendati on to standard
wei ght Schedule 40 PVC fittings and bushings. Hose shall be installed in a
serpentine manner. Wen cutting hose, shearing tool such as a pipe cutter

kni fe, or shears shall be used. Manufacturer's recommended tool and
procedures when punchi ng hose for emtters shall be foll owed.
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3.1.6.2 Em tter Heads

Emitters shall be installed in a plastic emtter box. Emtter on a rigid
PVC ni ppl e shall be connected to PVC drip lateral with a tee or el bow
Tubi ng shall be attached to barbed fitting and daylight distribution tubing
at root ball secured with stake, with bug cap at end of secured
distribution tubing. After installing emtters and before operating
system end of drip lateral shall be opened and flushed clean. The nunber
of emtters on a line shall not exceed manufacturer's recomendations for
that hose or distribution tubing size and | ength.

3.1.6.3 Tubi ng St akes
Main irrigation line shall be secured with stakes where line is
aboveground. Stakes shall be spaced to ensure that hose does not shift
I ocation in presence of foot traffic, operations, gravity on sl ope
installations, or environmental effects. Discharge of the emtter
di stribution tubing shall be staked to ensure that discharge point of
emtter will be maintained

3.1.7 Backf| ow Preventers
Backfl ow preventer shall be installed in new connection to existing water
di stribution system between connection and control valves. Backfl ow
preventer shall be installed in val e box.

3.1.7.1 Doubl e Check Type

Doubl e Check type shall be installed as follows: Flush pipe lines prior to
installing device. Device shall be installed in pits.

3.1.8 Control Wre and Conduit

3.1.8.1 Wres
Low voltage wires may be buried beside pipe in sane trench. R gid conduit
shal | be provided where wires run under paving. Wres shall be nunber
tagged at key locations along main to facilitate service. One control
circuit shall be provided for each zone and a circuit to control sprinkler
system

3.1.8.2 Loops

A 12 inch loop of wire shall be provided at each val ve where controls are
connect ed.

3.1.8.3 Expansi on and Contraction

Multiple tubes or wires shall be bundl ed and taped together at 10 feet
intervals with 12 inch | oop for expansion and contraction

3.1.8.4 Splices
El ectrical splices shall be waterproof.
3.1.9 Aut omatic Controller
Exact field location of controllers shall be determ ned before

installation. Coordinate the electrical service to these |ocations.
Install in accordance with manufacturer's reconmendati ons and NFPA 70
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.1.10 Thrust Bl ocks

Concrete shall be placed so that sides subject to thrust or |oad are
agai nst undi sturbed earth, and valves and fittings are serviceable after
concrete has set. Thrust bl ocks shall be as specified in section 02660
WATER LI NES.

.1.11 Backfi |
.1.11.1 M ni mum Cover

Depth of cover shall be 18 inches for mains upstreamof zone valves and 12
i nches for branch |ines downstream of zone valve. Pipe cover shall be
filled to within 3 inches of top with excavated soil, and conpact soil with
pl at e hand-hel d conpactors to sanme density as undi sturbed adjacent soil

.1.11.2 Restorati on

Top 3 inches shall be filled with topsoil and conpacted with sane density
as surrounding soil. Lawns and plants shall be restored in accordance with
Section 02935 TURF, and Section 02950 TREES, SHRUBS, GROUND COVERS AND

VI NES.

.1.12 Adj ust ment

After grading, seeding, and rolling of planted areas, sprinkler heads shal
be adjusted flush with finished grade. Adjustnents shall be nmade by
provi di ng new ni pples of proper length or by use of heads having an
approved device, integral with head, which will permt adjustnent in height
of head w t hout changi ng pi ping.

.1.13 Di si nfection

Sprinkler systemfed froma potable water system shall be disinfected
upstream of backfl ow preventer in accordance with Section 02660 WATER LI NES.

.1.14 C eani ng of Pi ping

Prior to the hydrostatic and operation tests, the interior of the pipe
shall be flushed with clean water until pipe is free of all foreign
materials. Flushing and cleaning out of system pipe, valves, and
conmponents shall not be considered conpleted until w tnessed and accepted
by Contracting O ficer.

.2 FI ELD TESTS

Al instrunents, equipnment, facilities, and | abor required to conduct the
tests shall be provided by Contractor

.2.1 Hydrostatic Pressure Test

Pi pi ng shall be tested hydrostatically before backfiling and proved tight
at a hydrostatic pressure of 150 psi w thout punping for a period of one
hour with an all owabl e pressure drop of 4.0 psi. |If hydrostatic pressure
cannot be held for a mninumof 4 hours, Contractor shall make adjustnents
or replacenments and the tests repeated until satisfactory results are

achi eved and accepted by the Contracting Oficer

. 2.2 Leakage Tests
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Leakage tests for service main shall be in accordance with Section 02660
WATER LI NES.

.3 POSTI NG FRAMED | NSTRUCTI ONS

At concl usion of pressure test, sprinkler heads or emtter heads, quick
coupling assenblies, and hose val ves shall be installed and entire system
tested for operation under normal operating pressure. Operation test
consi sts of the systemoperating through at | east one conplete programed
cycle for all areas to be sprinkled.

.4 FI ELD TRAI NI NG

A field training course shall be provided for designated operating and

mai nt enance staff nenbers. Training shall be provided for a total period
of 6 hours of normal working time and shall start after the systemis
functionally conplete but prior to final acceptance tests. Field training
shall cover all of the itenms contained in the operating and mai nt enance
manual s.

.5 CLEANUP

Upon conpletion of installation of system all debris and surplus materials
resulting fromthe work shall be renoved

-- BEnd of Section --

Page 19



AMENDMENT NO. 0001

SECTI ON 02935

TURF
06/90

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AGRI CULTURAL MARKETI NG SERVI CE ( AMVB)

ANMS- 01 (Anended thru: Aug 1988) Federal Seed Act
Regul ati ons (Part 201-202)

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 33 (1993) Concrete Aggregates

ASTM D 977 (1991) Enulsified Asphalt

ASTM D 2028 (1976; R 1992) Cutback Asphalt
(Rapi d- Curing Type)

ASTM D 2607 (1969) Peats, Mdsses, Humus, and Rel ated
Pr oduct s

COMVERCI AL | TEM DESCRI PTI ONS ( ClI D)

CID A- A-1909 (Basic; Notice 1) Fertilizer

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submttals having an "FI O designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Manuf acturer's Literature; FIO
Manuf acturer's literature di scussing physical characteristics, application
and installation instructions for erosion control naterial, and for
chem cal treatnent materi al

SD- 07 Schedul es
Equi prent List; FIO

A list of proposed pesticide application, seeding and mul ching equi pnent to
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be used in performance of turfing operation, including descriptive data and
calibration tests.

SD- 08 St atements
Del ivery; FIO

Del i very schedul e, at least 10 days prior to the intended date of the first
del i very.

Application of Pesticide; GA
Pesticide treatnent plan with proposed sequence of pesticide treatnment
work. The pesticide trade nane, chem cal conposition, formnulation
concentration, application rate of active ingredients and nethod of
application for all materials; and the nane and state |icense nunber of the
state certified applicator shall be included.
Mai nt enance Report; FIO
Witten record of maintenance work perfornmed.
Turf Establishnent Period; FIO
Witten calendar time period for the turf establishment period. Wen there
is nmore than one turf establishnent period, the boundaries of the turfed
area covered for each period shall be described.

SD- 13 Certificates
Certificates of conmpliance certifying that materials nmeet the requirenents
specified, prior to the delivery of materials. Certified copies of the
reports for the following materials shall be included:
Seed; FIO
For m xture, percent pure live seed, mninum percent germnation and hard
seed, maxi mum percent weed seed content, date tested and state
certification.
Sod; FIO
For species, nmixture percentage, percent purity, field |ocation
Fertilizer; FIO
For chem cal analysis, conposition percent.
Pesticide Material; GA
For EPA registration nunber and regi stered uses.
Topsoi |l ; FI O
For pH, particle size, chenmical analysis and mechani cal anal ysis.

.3 SOURCE | NSPECTI ONS

Sod material will be subject to inspection by the Contracting Oficer at
the growing site.
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1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 Del i very
1.4.1.1 Pr ot ecti on

Sod shall be protected fromdrying out and contam nation during delivery.
Do not stack for nmore than 48 hours between tine of cutting and planting.

1.4.1.2 Topsoi
A soil test shall be provided for topsoil delivered to the site.
1.4.1.3 Soi | Amendnent s

Soi | amendments shall be delivered to the site in the original, unopened
cont ai ners bearing the manufacturer's chem cal analysis. |In lieu of

contai ners, soil amendnents may be furnished in bulk. A chem cal analysis
shal | be provided for bul k deliveries.

1.4.1. 4 Pesti ci de

Pesticide material shall be delivered to the site in the original, unopened
contai ners bearing legible labels indicating the Environnental Protection
Agency (EPA) registration nunmber and the manufacturer's registered uses.

1.4.2 I nspection

Seed and sod shall be inspected upon arrival at the job site by the
Contracting O ficer for conformty to type and quality in accordance with
par agraph MATERI ALS. Oher materials shall be inspected for neeting

speci fied requirenments and unacceptable materials shall be renoved fromthe
job site.

1.4.3 St or age

Materials shall be stored in areas designated by the Contracting Oficer.
Sod shall be lightly sprinkled with water, covered with noist burlap
straw, or other covering and protected from exposure to wind and direct
sunlight until planted. Covering for sod shall allow air to circulate and
prevent internal heat frombuilding up. Fertilizer shall be stored in
cool, dry locations away from contam nants. Chem cal treatnent nmaterials
shall not be stored with other |andscape materials. Do not stack sod for
nore than 48 hours between tinme of cutting and planting. Any sod not
planted within 24 hours after receipt on site shall be renpbved and not

pl ant ed.

1.4.4 Handl i ng
1.4.4. 1 Material s

Care shall be taken to avoid injury to sod. Except for bulk deliveries,
materials shall not be dropped or dunped from vehicles.

1.4.4.2 Time Limtation

a. Sod: Limtation of the tine between harvesting and pl aci ng of sod
shal | be 48 hours.

PART 2 PRODUCTS
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2.1 MATERI ALS

2.1.1 Seed

2.1.1.1 Seed O assification
St at e- approved seed of the | atest season's crop shall be provided in
original seal ed packages bearing the producer's guaranteed analysis for
percentages of m xture, purity, germnation, hard seed, weed seed content,
and inert material. Labels shall be in conformance with AVS-01 and
applicable state seed | aws.

2.1.1.2 Seed M xtures
Seed m xtures shall be proportioned by weight as follows: Treated seed to

enhance germnation

M xt ure Percent Percent Pure

Bot ani cal Nane Conmon Nane by Wi ght Li ve Seed
Buf f al ogr ass Buchl oe 90% 85% ger m nati on
dact yl oi ds wi th no noxi ous
weeds
Var. Top GQun

2.1.1.3  Quality

Weed seed shall not be allowed by weight of the total mxture. Wet, noldy,
or otherw se damaged seed shall be rejected

2.1.1.6 Seed M xi ng

The field mxing of seed shall be perforned on site in the presence of the
Contracting O ficer.

2.1.2 Sod

2.1.2.1 Sod C assification
Nursery grown sod shall be provided as classified by applicable state
aws. Each individual sod section shall be of a size to permt rolling and
l[ifting without breaking. Cut sod with a full 1 inch heavy clay soi
covering roots.

2.1.2.2 Grass Speci es

G ass species shall be proportioned as foll ows:

Bot ani cal Nane Conmon Nane M xt ure Percent
Buf f al ogr ass Buchl oe 90%

dact yl oi ds

Var. Top GQun

2.1.2.3  Quality
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The sod shall be relatively free of thatch, diseases, nematodes, soil-borne
i nsects, weeds or undesirable plants, stones larger than 2 inches in any
di mensi on, woody plant roots and other material detrinmental to a healthy
stand of turf. Sod that has become dry, noldy, or yellow from heating, or
has irregul arly shaped pi eces of sod and torn or uneven ends shall be

rej ected.

.1.2.4 Thi ckness

Sod shall be machine cut to a uniformthickness of 1 inch within a

tol erance of 1/4 inch, excluding top growh and thatch. Measurenent for

t hi ckness shall exclude top growh and thatch

.1.2.5 Anchors

Sod anchors shall be as recommended by the sod supplier

1.4 Soi | Anmendnent s

Soi |l amendments shall consist of fertilizer and sharp sand neeting the
foll owi ng requirenents.

.1.4.2 Fertilizer

Fertilizer shall be commercial grade, free flowing, uniformin conposition
and conformng to CID A-A-1909. G anular Fertilizer

First Application: Consists of nitrogen-phosphorus-potassiumratio:
10 percent nitrogen, 10 percent phosphorus, and 10 percent
potassium or simlar analysis w th m ni mum 8% sul phur and 4% ron
plus mcro-nutrients

Second Application: 20-5-10 or simlar analysis. N trogen source to
be a m ni mum 50% sl ow rel ease organic nitrogen (SCU or UF) plus
m ni mum 8% sul phur and 4% iron plus mcro-nutrients.

.1.4.3 Organic Soil Amendnents

a. Sharp Sand: dean, washed sand (fine aggregate) free of toxic
materials; ASTM C 33.

.1.5 Wod Cellul ose Fiber

Virgin wood cellul ose fiber for hydromul ch - Weyerhauser or Conweb, with
green col or additive. Wod cellulose fiber shall not contain any growth or
germnation inhibiting factors. Conposition on air-dry weight basis: 9 to
15 percent noisture, pHrange from4.5 to 6.0.

.1.5.1 Tacki fier

Nat ural , non-asphaltic vegetable gumw th gelling and hardeni ng agents.
1.7 Wat er

Water shall not contain elements toxic to plant life.

.1.8 Pesti ci de

Pesticide shall be insecticide and herbicide. For the purpose of this

specification, soil fum gant shall have the same requirenments as a
pesticide. The pesticide material shall be EPA registered and approved
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i nsecticide and herbi ci de.
2.1.9 Er osi on Control Materi al

Soil erosion control shall conformto the follow ng
2.1.9.3 Soi | Erosion Control Net

Heavy, twisted jute nesh wei ghing approximtely 1.22 pounds per |inear yard
and 4 feet wide with nmesh openings of approximately 1 inch square.

2.1.9.6 Anchors
Erosi on control anchor material shall be as recommended by the manufacturer.

PART 3 EXECUTI ON

3.1 SEEDI NG AND SODDI NG TI MES AND CONDI TI ONS

3.1.1 Seeding Tinme
Conpl et e seedi ng between April 15 and Septenber 15, weather permtting.
Schedul e Buffal ograss planting as early as possible to insure coverage
prior to fall.

3.1.2 Soddi ng Ti me

3.1.2.1 Soddi ng Operati ons

Soddi ng operations can be performed year-round, weather permitting. Do not
install sod on frozen ground or if forecast calls for freezing conditions.

Do not place sod without prior approval from Contracting Oficer

3.1. 4 Turfing Conditions
Turf operations shall be performed only during periods when benefici al
results can be obtai ned. Wen drought, excessive noisture or other
unsatisfactory conditions prevail, the work shall be stopped when
directed. When special conditions warrant a variance to the turf
operations, proposed tinmes shall be submitted to and approved by the
Contracting O ficer.

3.2 SITE PREPARATI ON

3.2.1 G adi ng

The Contracting O ficer shall verify that finished grades are as indicated
on drawi ngs, and the placing of topsoil and gradi ng has been conpl et ed.

3.2.2 Application of Soil Anendnents

3.2.2.1 Soi | Test
A soil test shall be performed for pH, chenical analysis and mechani cal
anal ysis to establish the quantities and type of soil amendnents required

to neet local growing conditions for the type and variety of turf specified.

3.2.2.3 Fertilizer
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Fertilizer shall be applied uniformy at the rate of 15 pounds per 1000
square feet. Fertilizer shall be incorporated into the soil by raking into
seed bed prior to grassing.

.2.3 Till age
.2.3.1 M ni mum Dept h

Soil on slopes gentler than 3-horizontal -to-1-vertical shall be tilled to a
m ni mum depth of 4 inches. On slopes between 3-horizontal -to-1-vertica
and 1-horizontal-to-1 vertical, the soil shall be tilled to a m ni num depth
of 2 inches by scarifying with heavy rakes, or other nethod. Rototillers
shal |l be used where soil conditions and | ength of slope permt. On slopes
1-horizontal -to-1 vertical and steeper, no tillage is required.

.2.4 Fi ni shed G ading

.2.4.1 Preparation

Turf areas shall be filled as needed or have surplus soil renoved to attain
the finished grade. Drainage patterns shall be nmaintained as indicated on
drawi ngs. Turf areas conpacted by construction operations shall be
conpletely pulverized by tillage. Finished grade shall be 1 inch bel ow

t he adj oi ni ng grade of any surfaced area. New surfaces shall be blended to
exi sting areas.

Renove and di spose of stones 1 inch or larger, sticks, roots, other debris
and grass stubbl e exposed during this operation

Recei ve approval of fine grading from Contracting Oficer
.2.4.2 Lawn Area Debris

Lawn areas shall have debris and stones larger than 1 inch in any
di nensi on renoved fromthe surface.

.2.4. 4 Pr ot ecti on

Fi ni shed graded areas shall be protected from damage by vehicul ar or
pedestrian traffic and erosion.

.3 SEEDI NG
.3.1 Cener al

Prior to seeding, any previously prepared seedbed areas conpacted or
damaged by interimrain, traffic or other cause, shall be reworked to
restore the ground condition previously specified. Seeding operations
shall not take place when the wind velocity will prevent uniform seed
di stribution.

. 3.2 Equi prent Cal i bration

The equi pnent to be used and the methods of turfing shall be subject to the
i nspection and approval of the Contracting O ficer prior to comrencenent of
turfing operations. Immediately prior to the commencenent of turfing
operations, the Contractor shall conduct turfing equi pnent calibration
tests in the presence of the Contracting Oficer

.3.4 Hydr oseedi ng

Page 7



Seed and fertilizer shall be added to water and thoroughly nmixed at the
rates specified. Wod cellulose fiber mulch shall be added at the rates
specified after the seed, fertilizer and water have been thoroughly m xed,
to produce a honogeneous slurry. Slurry shall be uniformy applied under
pressure over the entire area.

Lightly scarify the ground as necessary i medi ately before hydromul chi ng
seed to provide a snooth, even grade and friabl e seed bed.

Hydronul ch seed evenly at the following rates with wood cellul ose fiber at
rate of fifty (50) pounds per 1,000 square feet.

Buffalograss 1 Ib P.L.S./1,000 sgq. ft. for Buffal ograss areas; after
hydronul ch drys sonewhat, roll the area with a drumroller sufficiently
heavy to ensure soil contact with the seed.

Add tackifier to mx for slopes 4:1 or steeper at rate of one pound per bag
of nmul ch.

3.3.5 Mul ch
3.3.5.6 Wod Cel | ul ose Fi ber

Wbod cel lul ose fiber nmulch for use with the hydraulic application of seed
and fertilizer shall be applied as part of the hydroseedi ng operation

3.3.6 Wat er

Watering shall be started within 7 days after conpleting the seeded area.
Water shall be applied at a rate sufficient to ensure noist soil conditions
to a minimumdepth of 2 inches. Run-off and puddling shall be prevented.

3.4 SODDI NG
3.4.1 Cener al

Areas shall be sodded as indicated. Adequate soil noisture shall be
ensured prior to sodding by spraying water on the area to be sodded and
wetting the soil to a mninumdepth of 1 inch

3.4.2 Pl aci ng Sod

Rows of sod shall be placed parallel to and tightly agai nst each ot her
Joints shall be staggered laterally. The sod strips shall not be stretched
or overlapped. Al joints shall be butted tight. Voids and air drying of
roots shall be prevented. On long slopes, sod shall be laid at right
angles to slopes. In ditches, sod shall be laid at right angles to the fl ow
of water. \When required, the sod shall be anchored by pl aci ng anchors a

m ni mum di stance of 2 feet on center with a mninumof 2 anchors per sod
section. Lightly topdress with sharp sand to fill voids and grade snoot h.
Roll to elimnate undul ations and to achi eve a snooth even grade.

3.4.3 Fi ni shi ng
Air pockets shall be elimnated and a true and even surface shall be
provided by tanping or rolling the sod in place. D splacenent of the sod
shal |l be assured by knitting of sod to the soil. Frayed edges shall be
trimmred and holes or mssing corners shall be patched in the sod.

3.4.4 \Watering Sod
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Watering shall be started inmrediately after conpleting each day of sodding.
Water shall be applied at a rate sufficient to ensure noist soil conditions
to a minimumdepth of 2 inches. Run-off and puddling shall be prevented.

.6 ERCSI ON CONTROL
.6.1 Erosi on Control Materi al

Erosion control material, where indicated or required, shall be installed
in accordance with nmanufacturer's instructions. Placenent of the erosion
control material shall be acconplished w thout damage to installed materi al
or without deviation to finished grade.

.6.2 Tenporary Turf Cover
.6.2.1 Gener al

VWen there are contract delays in the turfing operation or a quick cover is
required to prevent erosion, the areas designated for turf shall be seeded
with a tenporary seed as directed by the Contracting Oficer.

.6.2.2 Application

VWhen no other turfing materials have been applied, the quantity of one half
of the required soil anendnments shall be applied and the area tilled in
accordance with paragraph SITE PREPARATI ON. Seed shall be uniformy
broadcast and applied at the rate of 12 pounds per 1000 square feet. The
area shall be watered as required.

.7 APPL| CATI ON OF PESTI Cl DE

VWhen pestici de beconmes necessary to renove a pest or disease, a state-
certified applicator shall apply required pesticides in accordance w th EPA
| abel restrictions and recommendati ons. Hydraulic equi prent shall be
provided for the liquid application of pesticides with a | eak-proof tank
positive agitation methods, controlled application pressure and netering
gauges. A pesticide plan shall be provided to the Contracting O ficer as
stated i n paragraph SUBM TTALS.

. 8 RESTORATI ON AND CLEAN UP

.8.1 Rest orati on

Exi sting turf areas, pavenents and facilities that have been damaged from
the turfing operation shall be restored to original condition at
Contractor's expense.

.8.2 Cean Up

Excess and waste material shall be renoved fromthe planting operation and
shal | be disposed of off the site daily as work progresses. Adjacent paved
areas shall be cleaned. Leave paved areas in a broomclean condition by
sweepi ng or hosi ng.

.9 PROTECTI ON OF TURFED AREAS

I mredi ately after turfing, the area shall be protected against traffic or
ot her use by erecting barricades and provi ding signage as required, or as
directed by the Contracting Oficer.

.10 TURF ESTABLI SHVENT PERI CD
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.10.1 Commencemnent

The Turf Establishment Period for establishing a healthy stand of turf
shall begin on the first day of work under this contract and shall end
three (3) nonths after the |ast day of turfing operations required by this
contract. Witten calendar tinme period shall be furnished to the
Contracting O ficer for the Turf Establishment Period. When there is nore
than one turf establishnment period, describe the boundaries of the turfed
area covered for each period.

.10.2 Satisfactory Stand of Turf
.10.2.1 Seeded Area

A satisfactory stand of turf fromthe seeding is defined as having a dense
cover. Scattered bare or dead spots will not be all owed.

.10.2.2 Sodded Area

A satisfactory stand of turf fromthe sodding operation is defined as
living sod uniformin color and |l eaf texture with no bare spots.

.10.3 Mai nt enance During Establishnent Period

.10.3.1 Gener a

Mai nt enance of the turfed areas shall include eradicating weeds,

eradi cating insects and di seases, protecting enbanknents and ditches from

erosi on, naintaining erosion control materials and nul ch, protecting turfed

areas fromtraffic, nowing, watering, and post-fertilization

.10.3.2 Mowi ng

a. Lawn Areas: Lawn areas shall be nmowed a mininmumof three tinmes to

a m ni mum hei ght of 2 inches when the average height of the turf
becomes 2-1/2 inches. dippings shall be mulched and returned to
the turf. Keep area weeded renovi ng broadl eaf and grassy weeds as
required.

.10.3.3 Watering

Watering shall be at intervals to obtain a noist soil condition to a

m ni mum depth of 2 inches. Frequency of watering and quantity of water

shall be adjusted in accordance with the growh of the turf. Run-off,

puddling and wilting shall be prevented.

.10.3.4 Post-Fertilization

Nitrogen carrier fertilizer shall be applied at the rate of 15 pounds per
1000 square feet after the first cutting and again in 3 nonths. The
application shall be timed prior to the advent of w nter dormancy and shal
avoi d excessively high nitrogen |evels.

Repeat fertilization with 20-5-10 conmercial fertilizer after first cutting
at rate of 15 pounds per 1,000 square feet.

Water: |Immediately water fertilizer after each application
.10.3.5 Pesti ci de

Treatment for di sease or pest shall be in accordance w th paragraph
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APPLI CATI ON OF PESTI Cl DE.
.10.3.6 Repai r

The Contractor shall re-establish as specified herein, eroded, damaged or
barren areas. Ml ch shall also be repaired or replaced as required.

.10.3.7 Mai nt enance Report

A witten record shall be furnished to the Contracting O ficer of the
mai nt enance wor k perfor ned.

11 FI NAL ACCEPTANCE

11,1 Prelim nary Inspection

Prior to the conpletion of the Turf Establishment Period, a prelimnary

i nspection shall be held by the Contracting Oficer. Tinme for the

i nspection shall be established in witing. The acceptability of the turf
in accordance with the Turf Establishnment Period shall be determ ned. An

unacceptabl e stand of turf shall be repaired as soon as turfing conditions
permt.

.11.2 Fi nal | nspection

A final inspection shall be held by the Contracting Oficer to deternine
that deficiencies noted in the prelimnary inspection have been corrected.
Time for the inspection shall be established in witing.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 02950
TREES, SHRUBS, GROUND COVERS, AND VI NES

06/90

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERI CAN ASSOCI ATI ON OF NURSERYMEN ( AAN)
AAN- 01 (1990) American Standard for Nursery Stock
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2607 (1969) Peats, Mdsses, Humus, and Rel ated
Pr oduct s

COMVERCI AL | TEM DESCRI PTI ONS ( ClI D)

CID A-A-1909 (Basic; Notice 1) Fertilizer

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Edgi ng Material; FIO Erosion Control Material; FIO

Manuf acturer's literature di scussing physical characteristics, application
and installation instructions for edging material and erosion control
materi al .

SD-07 Schedul es
Application of Pesticide Material; GA

A list of the proposed pesticide application equi pnent to be used in
performance of the planting work, including descriptive data and
calibration tests.

SD-08 Statements

Delivery; FIO Application of Pesticide Material; GA
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1

1

The foll owing work plans, before work is started.

a. Delivery Schedule at |east 10 days prior to the intended date of
the first delivery.

b. Pesticide Treatnment Plan, giving proposed sequence of pesticide
treatment work, before work is started. The pesticide trade nane,
chem cal conposition, fornulation, concentration, application rate
of active ingredients and nmet hods of application for all materials
furni shed, and the nane and state |icense nunber of the state
certified applicator shall be included.

SD-09 Reports

Soil Test; FIO Percolation Test; FIQO

Certified reports of inspections and | aboratory tests, prepared by an

i ndependent testing agency, including analysis and interpretation of test
results. Each report shall be properly identified. Test methods used and
conpliance with recogni zed test standards shall be descri bed.

SD-13 Certificates

Topsoil; FIO Soil Amendments; FIO  Plants; GA. Pesticide;, GA
Certificates of conmpliance certifying that materials nmeet the requirenents

specified, prior to the delivery of materials. Reports for the foll ow ng
material s shall be included.

a. Topsoil: For pH chemnmical analysis, nechanical analysis and
particle size.

b. Fertilizer: For chem cal analysis and conposition percent.
c. Peat: For conpliance with ASTM D 2607.

d. Plant Materials: For botanical and commbn nanme, size, quantity by
speci es, grade, nursery grown.

e. Pesticide Material: For EPA registration nunber and registered
uses.

SD- 18 Records

Pl ant Establishnent Period; FIO  Mintenance Report; FIO  Mintenance
I nstructions; FIO

a. Mintenance Report. Witten record of naintenance work perforned
and quantity of plant |osses and repl acenents.

b. Plant Establishnment Period. Witten calendar tine period for the
begi nning of the plant establishment period. When there is nore
t han one establishment period, the boundaries of the planted areas
covered for each period shall be described.

c. Mintenance Instruction. Witten instructions for year-round care
of installed plants.

3 SOURCE | NSPECTI ONS

3.1 Pl ant Material s
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Plant materials shall be subject to inspection at the growing site by the
Contracting O ficer.

1.3.2 Del i vered Topsoi

The source of topsoil shall be subject to inspection by the Contracting
Oficer.

1.4  SH PMENT, DELI VERY, | NSPECTION, STORAGE, AND HANDLI NG
1.4.1 Shi pnent
1.4.1.1 Preparation

Di ggi ng and preparation for shipnment shall be done in a manner that wll
not cause shock or damage to branches, trunk, or root systens.

a. Balled and Burl apped (BB) Plants: Ball size and ratio shall be
provi ded as recomrended by AAN-01. The ball shall be of a
di anmeter and depth to enconpass enough fibrous and feedi ng root
system necessary for the full recovery of the plant. Renoval
shal | be acconplished by hand di ggi ng or mechani cal devices.
Center the plant stemor trunk in the ball and clean cut all roots
at the ball surface. No roots shall be pulled fromthe ground.
The root ball shall be conpletely wapped with burlap or other
suitable material and securely laced with tw ne.

b. Container-Gown (C) Plants: Container size shall be provided as
recomended by AAN-01. Plants shall be grown in a container
sufficiently long for new fibrous roots to have devel oped and for
root mass to retain its shape and hol d toget her when renoved from
contai ner. Container shall be sufficiently rigid to hold bal
shape and protect root mass during shipping.

1.4.2 Del i very

1.4.2.1 I dentification
Plants shall be identified with durabl e waterproof |abels and
weat her-resi stant ink. Plants shall have attached | abels stating the
correct plant name and size.

1.4.2.2 Protection During Delivery
Plants shall be protected during delivery to prevent desiccation of the
pl ant or damage to the roots or balls. Branches of plants shall be
protected by tying-in the branches and covering all exposed branches.
Del i ver packaged materials in seal ed containers showi ng wei ght, anal ysis
and nanme of manufacturer. Protect materials fromdeterioration during
delivery and while stored at site. Keep plants noist at all tines.

Deliver only plant materials that can be planted in one day unl ess adequate
storage and watering facilities are available on job site.

1.4.2.3 Topsoi
A soil test shall be provided for topsoil delivered to the site.

1.4.2. 4 Soi | Amendnents
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1

1

1

1

1

1

Soi | amendments shall be delivered to the site in the original, unopened
cont ai ners bearing the manufacturer's chem cal analysis. In lieu of
contai ners, soil amendnents may be furnished in bulk. A chem cal analysis

shal | be provided for bul k deliveries.

4.3 I nspection

Plant material shall be inspected upon arrival at the jobsite by the
Contracting O ficer for conformty to the paragraph PLANTS and paragraph
Shi pnent, and any unacceptable plant material shall be renmoved fromthe

jobsite.

Submit three representative sanples of each variety of trees, shrubs, and
groundcover for approval. \When approved, tag, install and naintain as

representative sanples for final installed plant materi al
4.4 St or age

4.4.1 Pl ant Storage

Plants not installed on the day of arrival at the site shall be stored and
protected in areas designated by the Contracting Oficer. Plants shall be

protected from exposure to wind and shall be shaded fromthe sun
that will allowair to circulate and prevent internal heat from bu

Covering
| ding up

shall be provided. Al plants shall be kept in a nmoist condition by

watering with a fine m st spray until planted.

Protect root balls by heeling in with saw dust or other approved noisture

retaining material if not planted within 24 hours of delivery.
Renove rejected plant materials i mediately fromthe site.

4.4.2 Storage of Other Materials

Soi | amendments shall be stored in dry | ocations away from contam nants.
Storage of materials shall be in areas designated or as approved by the

Contracting O ficer.
4.5 Handl i ng

Care shall be taken to avoid injury to plants. WMaterials shall not

be

dropped fromvehicles. Balled and burl apped plants shall be handl ed
carefully to avoid cracking or breaking the earth ball and contai ner-grown
pl ants shall be handl ed by the container. Plants shall not be handl ed by

the trunk or stens. To avoid danage or stress, do not lift, nove,
to plunb, or otherw se mani pulate plants by trunks or stens.

4.5.1 Time Limtation

adj ust

a. Milch: Limtation of time between installing plant and pl acing

mul ch is 48 hours.

b. Trunk Wap: Limtation of tine between installing deciduous trees

and wrapping the trunks is 24 hours.

c. Transplanting Existing Plants: Linmtation of time between
and replanting existing plant material is one hour

5 WARRANTY

di ggi ng

Furni shed plants shall be guaranteed to be in a vigorous growi ng condition
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for a period of 12 nonths regardl ess of the contract tinme period.

Transpl anted existing plants require no guarantee. A witten cal endar tine
period for the guarantee of plant growh shall be furnished to the
Contracting O ficer.

Repl ace dead materials and material not in vigorous, thriving condition as
soon as weather permits and on notification by Contracting Oficer

Repl ace plants, including trees, which, in the opinion of the Contracting
Oficer, have partially died, thereby damagi ng shape, size or synmetry.

Repl ace plants with sanme kind and size as originally planted at no
additional cost. Provide one year warranty on replacenent plants. Trees
may be replaced at the start of next planting or digging season. |In such
case, renove dead trees inmediately. Protect irrigation system and ot her
pi pi ng, conduit or other work during replacenent. Repair any danmage

i mediately to the Contracting Oficer

Warranty excludes replacenent of plants after final acceptance because of
injury by storm drought, drowning, hail, freeze, insects or diseases.

At the end of warranty period, renove staking and guying materials.

.6 QUALI TY ASSURANCE

Conply with applicable federal, state and county regul ati ons gover ni ng
| andscape materials and work.

(oservation at growing site does not preclude right of rejection at job
site. Plants damaged in transit or at job site shall be rejected.

Personnel: Enploy only qualified personnel famliar with required work.

PART 2 PRODUCTS

2.

2.

1 PLANTS
1.1 Varieties

Plants shall be nursery grown or plantation grown stock conform ng to AAN-01
and shall be of the varieties specified in the plant list bearing

bot anical nanes listed in one or nore of the publications |isted under
"Nonencl ature" in AAN-O1.

1.2 Substitutions

Substitutions will not be permtted without witten request fromthe
Contractor for approval by the Contracting Oficer

.1.3 G owi ng Conditions

Plants shall be grown under climatic conditions simlar to those in the
locality of the project.

1.4 Quality

.1.4.1 Cener al

Wl | shaped, well grown, vigorous, healthy No. 1 grade or better nursery
stock having healthy and well branched root systens shall be provided.

Pl ants shall be provided free fromdisease, harnful insects and insect
eggs, sun-scald injury, disfigurenent and abrasion. Plants shall be
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provided that are typical of the species or variety and conform ng to
standards as set forth in AAN-01 and as specified herein.

Li sted plant heights are fromtops of root balls to nom nal tops of
plants. Plant spread refers to nom nal outer width of the plant, not to
the outer leaf tips. Plants will be individually approved by the
Contracting O ficer and his decision as to their acceptability shall be
final

.1.4.1 Shade and Ornanental Trees

Cont ai ner grown (not containerized) and Nursery grown (unless otherw se
not ed), healthy, vigorous, full-branched, well shaped, symmetrical, trunk
di ameter and hei ght requirenments as specified. Balls of container grown
and ball and burlap trees shall be firm neat, and slightly tapered. In
addition, if the tree is of the ball and burlap variety, the ball shall be
wel I burlapped. Trees with |oose or broken balls at time of planting
shall be rejected. Root balls shall be nine (9) inches in dianeter for
each inch caliper, nmeasured six (6) inches above root ball for up to and

i ncl uded four (4) inch caliper, and twelve (12) inches above root ball for
trees larger than four (4) inch caliper. Trees shall be free of physica
damage such as scrapes, bark abrasions, split branches, mstletoe or other
parasitic growth.

A height relationship to caliper shall be provided as specified. Height of
branchi ng should bear a relationship to the size and variety of tree
specified and with the crown in good balance with the trunk. Trees shal
not be "poled" or the | eader renoved.

a. Single stem Trunk shall be reasonably straight and synmetrica
wi th crown and have a persistent main | eader.

b. Milti-stem Al'l countable stens, in aggregate, shall average the
size specified. To be considered a stem there should be no
division of the trunk which branches nore than six inches from
ground | evel .

c. Specinen: A plant shall be provided that is well branched and
pruned naturally according to the species. The formof growh
desired, which may not be in accordance with natural growth habit,
shal | be as indicated.

.1.4.2 Shr ubs

Nur sery grown, healthy, vigorous, of normal habit of growth for species,

pl ants shall be provided that have the hei ght and nunber of primary stens
as recommended by AAN-01. An acceptable plant shall be well shaped with
sufficient well-spaced side branches recognized by the trade as typical for
the variety grown in the region

.1.4.3 Coni f erous Evergreen

Trees shall be provided that have the height-to-spread ratio as recomended
by AAN-01. Trees shall not be "poled" or the | eader renoved. An
acceptabl e plant shall be exceptionally heavy, well shaped and trimed to
forma symetrical and tightly knit plant. The form of growth desired
shal | be as indicated.

.1.4. 4 Br oadl eaf Evergreen

Plants shall be provided that have ratio of height-to-spread as recomended
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by AAN-01. An acceptable plant shall be well shaped and recogni zed by the
trade as typical for the variety grown in the region

.1.4.5 G oundcovers and Vines

Plants shall be provided with the m ni mum nunber of runners and | ength of
runner as recommended by AAN-01. Plants shall be furnished that have
heavy, well devel oped and bal anced top with vigorous well devel oped root
system and shall be furnished in containers.

.1.5 Size

Plants shall be furnished in sizes indicated. Plants larger in size than
specified may be provided at no additional cost to the Governnent.

.1.6 Measur ement

Pl ant nmeasurenments shall be in accordance with AAN-01

.2 TOPSA L

Topsoi|l shall be the existing surface soil stripped to the depth indicated
and stockpiled on the site. Additional topsoil, if required, beyond that
avai l abl e from stri pping operations, shall be delivered.

2.1 Soi | Test

A soil test shall be performed for pH, particle size, chem cal analysis and
mechani cal analysis to establish the quantities and type of soil amendnents
required to neet local growing conditions for the type and variety of

pl ants specifi ed.

.3 SO L AMENDMENTS

Soi | anmendments consist of fertilizer, bed-m x and sandy-| oam

.3.2 Fertilizer

Fertilizer shall be commercial grade, free flowing, uniformin conposition
and conformng to CID A-A-1909

.3.2.1 Dry Fertilizer

a. Ganular fertilizer: Consists of nitrogen-phosphorous-potassi um
ratio: 10 percent nitrogen, 20 percent phosphorous, and 10
percent potassium N trogen source to be a m ni mum 50% sl ow
rel ease organic nitrogen (SCU or UF) with a m ni mum 8% sul phur and
4% km plus mcro-nutrients.

.3.4 Organic Soil Amendnents

.3.4.1 Bed- M x

Bed-M x: Preni xed bedding soil simlar to that supplied by Vital Earth
Resources, { adewater, Texas; Professional Bedding Soil as supplied by
Living Earth Technol ogy, Dallas, Texas or Acid G o Minicipal Mx as
supplied by Soil Building Systens, Dallas, Texas.

.3.4.2 Sandy Loam
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a. Friable, fertile, dark, loany soil, free of clay |unps,
subsoi |, stones, and ot her extraneous material and reasonably free
of weeds and foreign grasses. Loam containing Dallasgrass or
Nut grass shall be rejected.

b. Physical properties as follows:

Cay - between 7-27 percent
Silt - between 15-25 percent
Sand - |l ess than 52 percent

c. Oganic matter shall be 3% 10% of total dry weight.

d. If requested, provide a certified soil analysis conducted by an
approved soil testing |aboratory verifying that sandy | oam neets
t he above requirenents.

2.4 MJULCH
Mul ch shall be free fromweeds, nold and other deleterious naterials.
2.4.2 Organic Miul ch Materi al

Organic mulch materials shall be partially deconposed dark brown shredded
har dwood bark mul ch ranging in size of 1/2 to 2-1/2.

2.5  GEOTEXTI LE
2.5.1 Wbven Pol ypr opyl ene
Wbven pol ypropyl ene shall be bi-directional, weigh a mninmum 4 ounces per
square yard, be a mininum 10 mls thick and come in 6 feet wide rolls.
No plastic will be all owed.
2.6  TRUNK WRAPPI NG MATERI AL
Tree wap shall be two thicknesses of water proofing crepe tree w apping
paper. Wapping material shall be a mninumof 4 inches in wi dth and have
a stretch factor of 33-1/3 percent.
2.7 GUYI NG AND STAKI NG MATERI AL
2.7.1 St akes
St akes for tree support shall be netal.
2.7.1.1 Braci ng St akes
Studded T-Post #1 Arnto with anchor plate 6'-0" |ength, painted bl ack.
2.7.1.2 G ound St akes
G ound stakes shall be a minimumof 2 inches by 2 inches or 2-1/2 inches
in diameter by 3 feet long and pointed at one end. Stakes nust not
proj ect higher than 3 inches above surroundi ng grade.

2.7.2 Quying Materi al

2.7.2.1 Quying Wre
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Quying wire shall be 14-gauge anneal ed gal vani zed steel wre.

.7.2.2 Quyi ng Cabl e

Quying cable shall be a mnimm of five-strand, 3/16-inch dianeter cadm um
pl ated steel cable.

. 7.3 Chafing @uard

Hose chafing guards shall be new or used 2-ply reinforced black hose and
shall be all the sane color on the project. Length shall be 1-1/2 tines
the circunference of the plant at its base

.7.5 Tur nbuckl es

Tur nbuckl es shall be gal vani zed or cadm um plated steel and have a 3-inch
m ni mum | engt hwi se opening fitted with screw eyes.

.8 EDG NG MATERI AL

. 8.1 St eel Edgi ng

Steel edging shall be black or green with slots provided for stakes and
shall be at least 1/8 inch thick and 4 inches wi de, and supplied in at

| east 16-foot lengths. No plastic edging or gal vanized edging will be

al l owed. Edging shall be placed so as to be a maxi numof 1 inch above the
surroundi ng | awn areas and 2 i nch max. above bed areas. No edgi ng shall be
installed adjacent to sidewal ks or paved areas.

.9 WATER

Water shall not contain elements toxic to plant life.

11 ERCSI ON CONTROL MATERI AL

.11.3 Soi|l Erosion Control Net

Control net shall be heavy, tw sted jute nmesh wei ghing approximately 1.22
pounds per linear yard and 4 feet wide with nmesh openi ngs of approximtely
1 inchsquare.

.11. 4 Anchor s

Erosi on control anchors shall be as recommended by the manufacturer.

.12 TREE WOUND DRESSI NG

Tree wound dressing shall be a black asphalt-base antiseptic paint.

PART 3 EXECUTI ON

3.

3.

3.

1 EXAM NATI ON

1.1 Verify G ades

The Contracting O ficer shall verify the finished grades are as indicated
on drawi ngs, and the placing of topsoil and snooth gradi ng has been

conpl et ed.

1.2 Under ground Cbstructions to Planting
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The | ocation of underground utilities and facilities shall be verified.
Danmage to underground utilities and facilities shall be repaired at the

Contractor's expense.
3.2 SI TE PREPARATI ON

3.2.1 Layout

Plant material |ocations and bed outlines shall be staked on the project
site before any excavation is made. Plant material |ocations may be

adjusted by the Contracting Oficer to neet field conditions.
3.2.2 Protection of Existing Vegetation

If awns have been established prior to planting operations, the

surroundi ng turf shall be covered before excavations are nmade in a manner
that will protect turf areas. Existing trees, shrubbery, and beds that are
to be preserved shall be barricaded in a manner that will effectively
protect them during planting operations.

3.2.3 Tree Protection
3.2.3.1 Gener a

a. Summary: Provide protection of existing trees scheduled to remain
and furnish all supplenentary itens necessary to conplete the
protection barricade installation.

b. Site Conditions: Al of the existing trees are |ocated on the
drawi ngs. Protect these trees and all other trees unless they are
schedul ed to be renoved.

c. Tree Tagging: Ildentify trees to be preserved with permanent
fl aggi ng tape.

d. Protection/Root Pruning: Protect trees by barricadi ng each tree
or group of trees outlined on the drawings. Do not cut or fill
within the Iine of the barricade or within the drop line of the
trees.

e. Quarantee: (Cuarantee existing trees against damage until fina
acceptance of the project. Repair any damage whi ch can be
satisfactorily corrected.

f. Definitions:

Di sturbance/ Damage: Physical or visual change to the trees,
whi ch, in the opinion of the | andscape architect, is detrinenta
to the trees being protected. Such disturbance may be caused by
equi prent, material, or personnel
Vi ol ati on: Danmage to trees caused by any construction or
delivery vehicle, construction material storage, or disposal of
solid or liquid debris shall be considered a violation

3.2.3.2 Product s

a. Barricades:

Fence Material: 12-1/2 ga. galv. stock fence, 4'-0" tall or
Pl astic Snow fence.

Page 10



3.

3.

3.2.3.3

3

3.

1

Post: Steel T post, 6'-0" |ong.

Executi on

Tree Protection:

Install prior to any nobilization on the site.

Barricade: Install barricades around trees at their drip line
unl ess construction is schedul ed to encroach closer to the trunk
In this event, relocate the fence to within 4 feet of the trunk
VWhere construction cones closer than 4 feet, protect the trunk by
pl anki ng as detail ed.

Tree Renoval

Renove trees noted to be renoved 1'-0" bel ow finish grade.

Saw tree off at or near ground grade and conplete stunp renoval
with a stunp grinder.

Root Pruni ng

If construction encroaches within the dripline, provide root
pruni ng as descri bed.

(1) After trenching, carefully inspect exposed roots and saw cut
any flared ends snooth.

(2) After trenches are cut, backfill with soil to the origina
grade and water backfill thoroughly.
(3) Do not proceed with backfill until trenches are revi ewed.

Mai nt enance

Maintain tree protection barricades in a newy installed condition
t hrough final acceptance or until construction has been conpleted
in the area of the tree(s).

Deep-water protected trees weekly during dry periods, and spray
tree crowns periodically to reduce dust accumrul ati on on the
| eaves.

Penal ty

If any tree is damaged, and cannot be satisfactorily repaired,
then a fine of $100 per caliper inch will be assessed against the
contractor. Caliper nmeasurenents will be taken as follows: up to
and including 4" caliper, 6" above ground |evel; over 4", 4'-0"
above ground | evel .

If the damage can be satisfactorily repaired, then conplete this
work by a qualified arborist to the satisfaction of the
Contracting O ficer.

EXCAVATI ON

ostructions Bel ow G ound or Poor Drai nage
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3.

3.

VWhen obstructions bel ow ground or poor drainage affect the contract
operation, proposed adjustnments to plant |ocation, type of plant and

pl anti ng method or drainage correction shall be submtted to and approved
by the Contracting O ficer.

.3.2 Turf Renoval

VWere planting beds occur in existing turf areas, the turf shall be renoved
to a depth that will ensure the renoval of the entire root system

.3.3 Tree Pits

Tree pits shall be dug to produce vertical sides and flat, unconpacted
bottonms. Wen pits are dug with an auger and the sides of the pits becone
gl azed, the gl azed surface shall be scarified. The m ni mum al | owabl e

di mensions of plant pits shall be 12 inches greater in dianeter than the
tree ball, backfill with bed mx. For root balls from2 to 4 feet,pit

di ameters shall be twice the root spread. For root balls over 4 feet, pit
di ameter shall be 1-1/2 times the root ball spread.

.4 PERCOLATI ON TEST

Test for percolation shall be done to determ ne positive drai nage of tree
pits and beds. The Contracting Oficer shall be notified in witing of al
soi|l and drai nage conditions detrinmental to growh of plant material and
shal |l submit proposal for correcting the condition

.5 PLANTI NG TI MES AND CONDI TI ONS

.5.1 Deci duous Pl anting Tinme

Install deciduous plants fromSept. 1 to June 1

.5.2 Evergreen Planting Tinme

Install evergreen plants from Sept. 1 to June 1

.5.3 Exi sting Plant Transplanting Tine

Rel ocate existing trees as noted on the draw ngs.
Coordinate this effort with site construction to avoi d damage.

Conpl ete pruning prior to digging trees according to pruning requirenments
stated herein.

Dig, ball, and replant trees follow ng procedures required for new trees.
Exi sting plant shall be transplanted fromSept. 1 to May 1.

.5.4 Pl anti ng Conditions

Pl anti ng operations shall be performed only during periods when benefici al
results can be obtai ned. Wen drought, excessive noisture or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
VWhen special conditions warrant a variance to the planting operations,
proposed planting tines shall be submtted to and approved by the
Contracting O ficer.

6 | NSTALLATI ON

6.1 Er osi on Contr ol
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VWhere erosion control material is indicated or required, material shall be
installed in accordance with manufacturer's instructions. Placenent of the
erosion control material shall be acconplished without damage to installed
material or wi thout deviation to finished grade. Install erosion control
in areas shown on drawi ngs and on slopes greater than 3:1 ratio.

.6.3 Setting Plants

Plants shall be set plunb and held in position until sufficient soil has
been firmy placed around roots or ball. Plants shall be set in relation
to surrounding grade so that they are even with the depth at which they
were grown in the nursery, or container

Place plants in position on bed areas before cans have been renoved.

ot ai n approval from Contracting Oficer. Contracting Oficer reserves
right to interchange or shift locations of plants prior to planting. Do not
renove burlap fromB&B plants. Plant where |ocated, setting plants with
tops of balls even with tops of beds, and conpact soil carefully around
each plant ball. Water each plant thoroughly to elimnate air pockets.
Carefully prune plants to renpve dead or broken branches and hand-rake bed
areas to snooth even surfaces.

.6.5 Bal | ed and Burl apped Pl ants

Materials shall be rempved that are netal, plastic, nylon or treated

burl ap, prior to backfilling. Balled and burl apped stock shall be
backfilled with backfill soil mxture to approximately half the depth of
the ball and then tanped and watered. Biodegradable burlap and tying
material shall be carefully opened and fol ded back. The backfill shall be

conpl eted, tanped and watered. A 4-inch high earth saucer shall be forned
around i ndi vi dual plants.

.6.7 Cont ai ner - G own

Non- bi odegr adabl e cont ai ners shall be renoved wi thout damage to the plant
or root system The backfill shall be conpleted as specified.

.6.8 G oundcover Bed

.6.8.2 Pl ant Beds in Repl aced Soi

Excavate or fill to provide 6 inches of Bed M x for shrubs, groundcover and
seasonal color. Haul off excavated soil. Add 4 pounds commerci al
fertilizer per 100 SF of bed area and m x thoroughly. \Where bed areas have
been | eft deeper than 6 inches, backfill with sandy loamto within 6 inches
of finish grade followed by 6 inches of Bed M x as noted above.

.6.8.3 G oundcover

G oundcover may be planted after the mulch is in place. Contaninating the
mul ch with soil shall be avoided

.6.10 St aki ng and CGuyi ng

.6.10.2 Two Braci ng Stakes

Trees over 6 feet tall shall be held in place with two braci ng stakes

pl aced on opposite sides. The tree shall be held firmy between the stakes
with a double strand of wire. Chafing guards shall be used where the wire

contacts the tree. Bracing stakes shall be driven vertically into firm
ground and shall not injure the ball or roots.
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3.6.10.3 Three Guying Wres

Trees shall be held firmy in place with three guying lines of five-strand
cabl e spaced equidistantly around the tree. The Iine shall be anchored

wi th ground stakes. The line shall be anchored to the tree at a point

equal to one half its height. Chafing guards shall be used where the |ine
contacts the tree. One turnbuckle shall be centered on each line for tree
strai ghteni ng purposes. Gound stakes shall be driven into firm ground
outside the earth saucer and plant pit with the top of the stake flush with
t he ground surface.

3.6.12 Edgi ng Materi al

Edgi ng material shall be installed in accordance with the manufacturer's
recomendat i ons and/ or as i ndi cat ed.

Provi de steel edging at interface of planted areas and | awn only areas
unl ess indicated otherwi se on the drawings. Set edging as indicated with
top of edging 1 inch above finish grade on | awn side.

3.7 FI NI SHI NG
3.7.1 Pl ant Beds

Pl anted areas shall be uniformy edged to provide a clear-cut division |line
between the planted area and the adjacent turf area and to provide a shape
as indicated. The entire planted area shall be raked and snoot hed while
mai nt ai ni ng the earth saucers.

3.7.2 Pr uni ng

The total anount of foliage shall be pruned by one-third on newy planted
and transplanted trees following Fine Pruning, O ass | pruning standards
provi ded by National Arborist Association to conpensate for |oss of roots
and transpl anti ng shock. The typical growth habit of individual plants
shall be retained. Cean cuts shall be nade flush with the parent trunk

| mproper cuts, stubs, dead and broken branches shall be renpved.

"Headback"” cuts at right angles to the line of growmh shall not be
permtted. Trees shall not be poled or the | eader renoved, nor shall the

| eader be pruned or "topped off." Renove sucker growth and broken or badly
brui sed branches.

3.7.3 Milch
Mul ch shall be spread to a uniformthickness of 2 inches within 48 hours
after planting. Milch shall be kept out of the crowns of shrubs and off
bui | di ngs, sidewal ks and other facilities.

3.7.4 Ceotextile

VWhen required for weed control, geotextile shall be placed in accordance
wi th the manufacturer's recomendati ons and/or as indicat ed.

3.7.5 Trunk Wap

Wap nursery grown trees. The trunks to trees shall be wapped within 24
hours after planting. Trees 1-1/2 inches or greater in caliper shall be
wrapped with the specified material beginning at the base and extending up
to the first branches. The wapping shall be securely fastened in place
with tacks or staples so wapping will remain in place two years.
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3.

3.

7.6 Wat er

Plants shall be watered as necessary to maintain an adequate supply of

nmoi sture within the root zone. Run-off, puddling and wilting shall be
prevented. Provide necessary hoses and other watering equi pment required
to conpl ete work.

1.7 Tree Saucers

Forma 4 inch high saucer around each tree planted in the | awn areas for
deep watering. Add nulch to the top of the ball as detailed and conti nue
deep watering as required to keep uniform noi sture around the root bal
until final acceptance.

.8 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plants shall be maintained in a healthy growi ng condition

Mai nt enance operations shall begin inmediately after each plant is
installed and shall continue until the plant establishment period
commences. The mai ntenance includes watering, pruning, wound dressing,
strai ghteni ng and ot her necessary operations. Plant beds and earth saucers
shal |l be kept free of weeds, grass and other undesired vegetation. Plants
shal |l be checked for settlenent and shall be reset proper grade as
necessary. Run-off, puddling and wilting shall be prevented.

Coordi nate watering schedules with irrigation contractor during
installation and until final acceptance. Provide deep root watering to
newy installed trees.

Moni tor sunp pits at trees daily and dewater pits if standing water
persi sts.

.10  APPLI CATI ON OF PESTI Cl DE MATERI AL

VWhen pestici de beconmes necessary to renove a di sease or pest, a
state-certified applicator shall apply required pesticide in accordance
with State EPA | abel restrictions and reconmendati ons. Hydraulic equi pment
shall be provided for the liquid application of pesticides with a

| eak- proof tank, positive agitation nethods, controlled application
pressure and netering gauges. A pesticide treatnment plan shall be provided
to the Contracting O ficer as specified in paragraph SUBM TTALS.

11 RESTORATI ON AND CLEAN UP

11,1 Restorati on

Turf areas, pavenents and facilities that have been damaged fromthe
pl anti ng operation shall be restored to original condition at the
Contractor's expense.

.11.2 Cean Up

Excess and waste material fromthe planting operation shall be renpoved and
di sposed of off the site. Adjacent paved areas shall be cleared.

Keep prem ses neat and orderly including organi zati on of storage areas.
Renove trash and debris from excavated planting areas, preparing beds, or
planting plants fromsite daily as work progresses. Keep paved areas clean
by sweepi ng or hosing.

12 PLANT ESTABLI SHVENT PERI CD
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12,1 Commencemnent

On completion of the last day of the planting operation, the plant

est abl i shnent period for maintaining installed plants in a healthy grow ng
condition shall comrence and shall be in effect for the remaining contract
time period not to exceed 12 nonths. Wen the planting operation extends
over nore than one season or there is a variance to the planting tines,

pl ant establishnent periods shall be established for the work conpl eted, as
directed. Witten calendar tine period shall be furnished to the
Contracting O ficer for the beginning of the plant establishment period.
VWen there is nore than one plant establishment period, describe the
boundari es of the planted area covered for each period.

.12.2 Mai nt enance During Establishnent Period
.12.2.1 Gener al

Mai nt enance of plants shall include straightening plants, tightening stakes
and guying material, repairing tree wapping, protecting plant areas from
erosi on, naintaining erosion control material, supplenenting nulch,
renovi ng dead or broken tip growth by pruning, maintaining edging of beds,
checking for girdling of plants and maintai ning plant |abels, watering,
weedi ng, renoving and repl aci ng unheal thy pl ants.

.12.2.2 Wat er

The plants shall be watered as necessary to maintain an adequate supply of
nmoi sture within the root zone. An adequate supply of noisture is estinmated
to be the equival ent of one inch of absorbed water per week delivered in
the formof natural rain or augnented as required by periodic waterings.
Run-of f, puddling and wilting shall be prevented.

.12.2.3 Weeding

Grass and weeds in earth saucers and plant beds shall not be allowed to
reach a height of 3 inches before being conpletely renoved, including the
root grow h.

.12.2.4 Unheal t hy Pl ants

A plant shall be considered unhealthy or dead when the nmain | eader has died
back, or 25 percent of the crown is dead. Determine the cause for an
unheal thy plant. Unhealthy or dead plants shall be renoved i mediately and
shal |l be replaced as soon as seasonal conditions permt.

.12.2.5 Fertilizing

The plants shall be topdressed at |east once during the period of
establishnent with dry fertilizer at the rate of 4 pounds per 100 square
feet of plant pit or bed area or foliar feed plants with liquid
fertilizer. Dry fertilizer adhering to plants shall be flushed off. The
application shall be timed prior to the advent of w nter dormancy.

.12.2.6 Sett | enent

Topsoil shall be added to maintain grade and to maintain earth saucers.
Serious settlenent affecting the setting of the plant in relation to the
depth at which it was grown requires replanting in accordance wth

par agr aph | NSTALLATI ON.

.12.2.7 Pestici de Treat ment
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Treatment for di seases or pest shall be in accordance w th paragraph
APPLI CATI ON OF PESTI Cl DE MATERI AL.

.12.2.8 Mai nt enance Report

A witten record shall be furnished to the Contracting O ficer of the
mai nt enance work perforned, the quantity of plant |osses, cause for plant
| oss and repl acements made on each site visit.

.12.2.9 Mai nt enance | nstructions

Witten instructions shall be furnished to the Contracting O ficer for
year-round care of installed plants.

.12.3 Repl acenent Pl ants

Plants shall be provided for replacenent in accordance w th paragraph
PLANTS. Repl acement plants shall be installed in accordance wth
paragraph | NSTALLATION. No extended plant establishment period Shall be
required for replacenent plants. A plant will be replaced in accordance
wi t h paragraph WARRANTY.

.13  FI NAL ACCEPTANCE

.13.1 Prelim nary Inspection

Prior to the conpletion of the contract, a prelimnary inspection shall be
held by the Contracting Oficer. Tine for the inspection will be
established in witing. The quantity and type of plants installed and the
acceptability of the plants in accordance with the plant establishnent
peri od shall be determ ned.

.13.2 Fi nal | nspection

A final inspection shall be held by the Contracting Oficer to deterni ne
that deficiencies noted in the prelimnary inspection have been corrected.
Time for the inspection shall be established in witing. Acceptance of the
pl anting operation is subject to the guarantee of plant grow h.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 05055

VELDI NG STRUCTURAL
11/88

PART 1 GENERAL

1.

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC- 04 (1989) Specification for Structural Stee
Buil dings - Allowable Stress Design and
Pl astic Design
AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT- 01 (1996) Recommended Practice SNT-TC- 1A

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AVS A2. 4 (1993) Standard Synbols for Welding
Brazi ng and Nondestructive Exam nation

AWS A3.0 (1994) Standard Wl ding Terns and
Definitions

AWS D1.1 (1994) Structural Wl ding Code - Stee

AWS 749.1 (1994) Safety in Welding and Cutting and

Allied Processes

.2 DEFI NI TI ONS

Definitions of welding ternms shall be in accordance with AWS A3. 0.

.3 GENERAL REQUI REMENTS

The desi gn of wel ded connections shall conformto Al SC-04 unl ess otherw se
i ndicated or specified. WMterial with welds will not be accepted unl ess
the welding is specified or indicated on the drawi ngs or otherw se
approved. Welding shall be as specified in this section, except where
addi ti onal requirenments are shown on the drawings or are specified in other
sections. Welding shall not be started until welding procedures, welders,
wel di ng operators, and tackers have been qualified and the submittals
approved by the Contracting O ficer. Qualification testing shall be
performed at or near the work site. Each Contractor performng wel ding
shall maintain records of the test results obtained in welding procedure,
wel der, wel ding operator, and tacker performance qualifications.

4 SUBM TTALS
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1

1

1

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330SUBM TTAL
PROCEDURES:

SD- 08 St atements

Wl di ng Procedure Qualifications; GA

Vel der,

Wl di ng Operator, and Tacker Qualification; GA

I nspector Qualification; FIO.

Copi es of the welding procedure specifications; the procedure qualification
records; and the welder, welding operator, or tacker qualification
records.

t est
t est

SD- 18 Records

Quality Control; FIO.

A qual ity assurance plan and records of tests and inspections.

5

VELDI NG PROCEDURE QUALI FI CATI ONS

Except for prequalified (per AW D1.1) and previously qualified procedures,
each Contractor perform ng welding shall record in detail and shall qualify
t he wel di ng procedure specification for any wel ding procedure followed in
the fabrication of weldnments. (Qualification of welding procedures shal
conformto AWS D1.1 and to the specifications in this section. Copies of

t he wel di ng procedure specification and the results of the procedure
qualification test for each type of welding which requires procedure
qualification shall be submtted for approval. Approval of any procedure,

however,

will not relieve the Contractor of the sole responsibility for

produci ng a finished structure neeting all the requirenents of these
specifications. This information shall be submtted on the forms in
Appendi x E of AW5 D1.1. Welding procedure specifications shall be
individually identified and shall be referenced on the detail draw ngs and
erection drawi ngs, or shall be suitably keyed to the contract drawings. In
case of conflict between this specification and AW D1.1, this

speci fication governs.

5.

1

Previ ous Qualifications

Wl di ng procedures previously qualified by test may be accepted for this
contract without requalification if the followi ng conditions are net:

5.

2

a.

Testing was performed by an approved testing | aboratory, technica
consul tant, or the Contractor's approved quality control
organi zati on.

The qualified wel ding procedure confornms to the requirenents of
this specification and is applicable to welding conditions
encountered under this contract.

The wel der, wel ding operator, and tacker qualification tests
conformto the requirenents of this specification and are
applicable to wel ding conditions encountered under this contract.

Prequal i fi ed Procedures
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1

Wl di ng procedures which are considered prequalified as specified in AAS
D1.1 will be accepted without further qualification. The Contractor shal
submt for approval a listing or an annotated drawing to indicate the
joints not prequalified. Procedure qualification shall be required for
these joints.

.5.3 Ret est s

If welding procedure fails to neet the requirenents of AWS D1.1, the
procedure specification shall be revised and requalified, or at the
Contractor's option, welding procedure may be retested in accordance with
AWS D1.1. If the welding procedure is qualified through retesting, al
test results, including those of test welds that failed to neet the

requi renents, shall be submitted with the wel di ng procedure.

.6 VELDER, WVELDI NG OPERATOR, AND TACKER QUALI FI CATI ON

Each wel der, wel di ng operator, and tacker assigned to work on this contract
shall be qualified in accordance with the applicable requirenments of AWS
D1.1 and as specified in this section. WlIlders, welding operators, and
tackers who make acceptabl e procedure qualification test welds will be
consi dered qualified for the wel ding procedure used.

.6.1 Previ ous Qualifications

At the discretion of the Contracting Oficer, welders, welding operators,
and tackers qualified by test within the previous 6 nonths may be accepted
for this contract without requalification if all the follow ng conditions
are net:

a. Copies of the welding procedure specifications, the procedure
qualification test records, and the wel der, welding operator, and
tacker qualification test records are submtted and approved in
accordance with the specified requirenments for detail draw ngs.

b. Testing was performed by an approved testing | aboratory, technica
consul tant, or the Contractor's approved quality control
organi zati on.

c. The previously qualified welding procedure conforns to the
requi renents of this specification and is applicable to welding
condi ti ons encountered under this contract.

d. The wel der, welding operator, and tacker qualification tests
conformto the requirenents of this specification and are
applicable to wel ding conditions encountered under this contract.

.6.2 Certificates

Bef ore assigning any wel der, wel ding operator, or tacker to work under this
contract, the Contractor shall submt the names of the welders, welding
operators, and tackers to be enployed, and certification that each
individual is qualified as specified. The certification shall state the
type of welding and positions for which the wel der, welding operator, or
tacker is qualified, the code and procedure under which the individual is
qualified, the date qualified, and the nane of the firm and person
certifying the qualification tests. The certification shall be kept on
file, and 3 copies shall be furnished. The certification shall be kept
current for the duration of the contract.

6.3 Renewal of Qualification
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Requal i fication of a welder or welding operator shall be required under any
of the follow ng conditions:

a. It has been nore than 6 nonths since the welder or welding
operator has used the specific welding process for which he is
qualified.

b. There is specific reason to question the welder or welding
operator's ability to nake welds that neet the requirenents of
t hese specifications.

c. The welder or welding operator was qualified by an enpl oyer other
than those firnms performng work under this contract, and a
qualification test has not been taken within the past 12 nonths.
Records show ng periods of enploynent, nane of enployer where
wel der, or wel ding operator, was |ast enployed, and the process
for which qualified shall be submtted as evidence of conformance

d. A tacker who passes the qualification test shall be considered
eligible to performtack welding indefinitely in the positions and
with the processes for which he is qualified, unless there is sone

specific reason to question the tacker's ability. 1In such a case,
the tacker shall be required to pass the prescribed tack wel di ng
test.

1.7 | NSPECTOR QUALI FI CATI ON
I nspection and nondestructive testing personnel shall be qualified in
accordance with the requirenents of ASNT-01 for Levels | or Il in the
appl i cabl e nondestructive testing nmethod. The inspector may be supported
by assistant wel ding inspectors who are not qualified to ASNT-01, and
assi stant inspectors may perform specific inspection functions under the
supervision of the qualified inspector

1.8 SYMBOLS
Synbol s shall be in accordance with AWS A2.4, unl ess otherw se indicated.

1.9  SAFETY
Saf ety precautions during welding shall conformto AWS Z49. 1.

PART 2 PRODUCTS

2.1 VELDI NG EQUI PMENT AND MATERI ALS
Al'l wel ding equi prrent, electrodes, welding wire, and fluxes shall be
capabl e of producing satisfactory welds when used by a qualified wel der or
wel di ng operator performng qualified welding procedures. Al welding
equi prent and materials shall conply with the applicable requirenents of
AWS D1. 1.

PART 3  EXECUTI ON

3.1 VELDI NG OPERATI ONS

3.1.1 Requi renent s
Wor kmanshi p and techni ques for wel ded construction shall conformto the

requi renents of AW5 D1.1 and Al SC-04 Wien AWS D1.1 and the Al SC 04
specification conflict, the requirenents of AWs D1.1 shall govern
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3.

3.

1.2 I dentification
Wel ds shall be identified in one of the foll owi ng ways:

a. Witten records shall be submitted to indicate the | ocation of
wel ds made by each wel der, wel ding operator, or tacker

b. Each wel der, welding operator, or tacker shall be assigned a
nunber, letter, or synbol to identify welds nade by that
i ndividual. The Contracting Oficer may require wel ders, welding
operators, and tackers to apply their synbol next to the weld by
means of rubber stanp, felt-tipped marker with waterproof ink, or

ot her nethods that do not cause an indentation in the netal. For
seam wel ds, the identification mark shall be adjacent to the weld
at 3 foot intervals. ldentification with die stanps or electric

etchers shall not be all owed.
2 QUALI TY CONTRCL

Testing shall be done by an approved inspection or testing |aboratory or
techni cal consultant, or if approved, the Contractor's inspection and
testing personnel nmay be used instead of the commercial inspection or
testing |l aboratory or technical consultant. The Contractor shall perform
vi sual ultrasonic, magnetic particle, and dye penetrant inspection to

det erm ne conformance w th paragraph STANDARDS OF ACCEPTANCE. Procedures
and techni ques for inspection shall be in accordance with applicable

requi renents of AWS D1.1, except that in radiographic inspection only film
types designated as "fine grain," or "extra fine," shall be enpl oyed.

.3 STANDARDS OF ACCEPTANCE

Di mensi onal tol erances for wel ded construction, details of welds, and
quality of welds shall be in accordance with the applicable requirenents of
AWS D1.1 and the contract drawi ngs. Nondestructive testing shall be by

vi sual inspection ultrasonic, magnetic particle, or dye penetrant nethods.
The m ni mum extent of nondestructive testing shall be as indicated on the
dr awi ngs.

.3.1 Nondestructi ve Exam nati on

The wel di ng shall be subject to inspection and tests in the mll, shop, and
field. Inspection and tests in the mlIl or shop will not relieve the
Contractor of the responsibility to furnish weldnents of satisfactory
quality. Wen materials or workmanship do not conformto the specification
requi renents, the Government reserves the right to reject material or

wor kmanshi p or both at any tinme before final acceptance of the structure
cont ai ni ng the wel dnent .

. 3.2 DESTRUCTI VE TESTS

VWhen net al | ographi ¢ speci nens are renoved fromany part of a structure, the
Contractor shall nake repairs. The Contractor shall enploy qualified

wel ders or wel di ng operators, and shall use the proper joints and wel di ng
procedures, including peening or heat treatment if required, to devel op the
full strength of the nenbers and joints cut and to relieve residual stress.

.4 GOVERNMENT | NSPECTI ON AND TESTI NG

In addition to the inspection and tests performed by the Contractor for
quality control, the Governnent will performinspection and testing for
acceptance to the extent determ ned by the Contracting Oficer. The costs
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of such inspection and testing will be borne by the Contractor if
unsatisfactory welds are discovered, or by the Governnment if the welds are
sati sfactory. The work may be perforned by the Government's own forces or
under a separate contract for inspection and testing. The CGovernnent
reserves the right to perform suppl enental nondestructive and destructive
tests to deternine conpliance with paragraph STANDARDS OF ACCEPTANCE.

.5 CORRECTI ONS AND REPAI RS

VWhen i nspection or testing indicates defects in the weld joints, the welds
shal |l be repaired using a qualified welder or welding operator as
applicable. Corrections shall be in accordance with the requirenents of
AWS D1.1 and the specifications. Defects shall be repaired in accordance
wi th the approved procedures. Defects discovered between passes shall be
repaired before additional weld material is deposited. Wherever a defect
is renoved and repair by welding is not required, the affected area shal
be bl ended into the surrounding surface to elimnate sharp notches,
crevices, or corners. After a defect is thought to have been renoved, and
before rewel ding, the area shall be exam ned by suitable nethods to insure
that the defect has been elimnated. Repair welds shall neet the

i nspection requirenents for the original welds. Any indication of a defect
shal |l be regarded as a defect, unless reevaluation by nondestructive

met hods or by surface conditioning shows that no unacceptabl e defect is
present.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 06410

CUSTOM CASEWORK

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE
ANSI A208.1 (1993) Particl eboard

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS

ASTM D 1037 (1993) Evaluating Properties of Wod-Base
Fi ber and Particle Panel Materials

ASTM D 1037 (1993) Evaluating Properties of Wod-Base
Fi ber and Particle Panel Materials

ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW )
AW - 02 (1994) Architectural Wodwork Quality
St andards, CGuide Specifications and

Quality Certification Program

BU LDERS HARDWARE MANUFACTURERS ASSOCI ATl ON ( BHVA)

BHVA A156.5 (1992) Auxiliary Locks & Associ ated
Product s

BHVA A156. 6 (1994) Architectural Door Trim

BHVA A156. 18 (1993) Materials and Fini shes

NATI ONAL ELECTRI C MANUFACTURERS ASSQOCI ATl ON ( NEMA)

NEVA LD 3 (1991) Hi gh-Pressure Decorative Lan nates

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
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Cust om Casewor k; FI O

Manuf acturer's catal og data, including standard col or charts.

SD- 04 Dr awi ngs

Cust om Casewor k; GA.
Drawi ngs shall show each type of casework, counters, cabinets, and rel ated
items, and shall clearly indicate the conplete | ayout of the cabinets and
accessories, and pertinent details of construction, fabrication and
attachnents.

SD-06 Instructions
Cust om Casework; FI O

Manuf acturer's instructions shall include assenbling, installation,
fini shing, and mai ntenance instructions.

SD- 14 Sanpl es
Cust om Casewor k; GA

Pl astic Lam nate; GA

Sanpl es shall be submitted with the drawings. |In lieu of individual
sanpl es, conplete mninum size casework may be furnished as sanpl es.
Mock-up units are not acceptable. Sanples shall include the follow ng
itens:

a. Door and drawer fronts - one of each type, w th hardware nounted.

b. Countertop and backspl ash - one section, 4-inches w de, containing

bot h.

c. Plastic laminate color sanples, 3 by 6 inches.

DELI VERY, HANDLI NG AND STORAGE

The Contractor shall protect materials from damage during delivery, when
stored, and during construction. Danmaged and defective materials shall be
renoved and replaced with new. Cabinet work shall be constructed, or
delivered and brought into the building, only after the building has dried
out, following the installation of wet materials, and when there is no
danger of danage to materials due to excessive nmoisture. MII-fabricated
cabi nets and casework shall be delivered to the project, or with a
factory-applied durable finish

PART 2 PRODUCTS

2.

1 GENERAL REQUI REMENTS

Casewor k, including cabinets and counters, shall be reveal overlay design
and shall be custombuilt, either at a mll or in-place in the building.
Casework shall be prem um grade, and unl ess otherw se specified, shall be
built to the quality standards specified in AW-02 for cabinets and
casework. Design shall be as indicated on the drawings. All exposed parts
and sem -exposed parts shall be covered with plastic |amnate.
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2.

1.1 Pl ywood

Har dwood pl ywood shall neet or exceed the requirenents of HPMA HP-1

Pl ywood shal |l be of specified thickness with face-veneer on both sides.
Veneers shall neet or exceed the requirements of HPMA HP-1, G ade A, and be
Type Il bonded to the core with water-resistant adhesives. Pl ywood core
shal | be hardwood or softwood veneer core type. Exposed edges shal

recei ve factory installed hardwood edges, sane species as the face veneer

Pl ywood shal |l be polish sanded, seal ed, and ready for finishing.

.1.2 Particl eboard

Wbod particl eboard shall be a mat-forned particl eboard conform ng to ANSI
A208.1, Type |I (interior) nediumdensity, Gade 1-M2. Board shall be

| am nated construction, conposed of |arge wood flakes at the core and finer
wood flakes at each surface. Flakes shall be coated and bonded with

ur ea- f ormal dehyde resin under heat and pressure-forned into boards. When
tested in accordance with ASTM D 1037 and in addition to conplying with the
properties listed in ANSI A208.1, water absorption shall not exceed 15
percent in 24 hours, swelling thickness shall not exceed 6 percent in 24
hours, and maxi num noi sture content shall not exceed 7 percent. Wod
particl eboard intended for use as exposed or seni -exposed shel ving or
casework shall be sanded and seal ed on both surfaces; exposed edges shal

be trimed with 3/4- by 3/8-inch solid poplar, birch, or oak, with

t ongue- and- groove joint or butt joint glued to the particleboard with

wat er - r esi st ant gl ue.

.1.3 Construction

Construction shall be plunb, square, and true; accurately mlled and
fabricated to details with clean-cut profiles and lines. Accurately size
the cabinets, counters, and casework to the indicated dinmensions. Surfaces
shall be flat, true, free of planer marks or other mars, and snoothly
sanded. Sel ect best wood pieces with nost uniformgrain and color for
exposed surfaces. \Where possible, conceal fastenings; where not possible,
| ocate fastenings in inconspicuous places. Were nailing is permtted on
exterior exposed faces, conceal nailheads. Do not fasten with exposed
nails in hardwod. Mbrtise, tenon, spline, house, joint, block, nail,
screw, glue, or bolt together, as approved, in manner to provide rigidity,
to avoid swelling or shrinking, and to insure work to remain in place

wi t hout warping, splitting, and opening of joints. Furnish and securely
install cleats, nailers, strips, blocking, hangers, anchors, noldings, and
the like, required to neatly and securely install cabinets, counters, and
casewor k.

.1.3.1 Fram ng

Cabi nets and counters, constructed in place shall have frame fronts and
solid ends, or frame construction throughout. Frane nenber shall be 3/4
by 1-1/2-inch Kkiln-dried hardwood, nortised and tenoned, dovetailed or
dowel ed, and gl ued together. Top and bottom corners shall be braced with
har dwood bl ocks that are glued with water-resistant glue and nailed in

pl ace. Continuous back panels shall be provided for all mll-fabricated
counters, cabinets, shelving, and casework. Back panels shall be 1/4-inch
m ni mum t hi ck har dwood pl ywood, sound grade, or 1/8-inch tenpered

har dboard when pai nted or conceal ed. Exposed or sem -exposed backs shal

be hardwood pl ywood of the same veneer as the face of the cabinet. Bottons
of cabinets shall be mninum 3/8-inch plywod good grade and shall be
braced with wood nmenbers glued in place. Cabinet ends shall be hardwood

pl ywood. Shelves shall be fully adjustable and shall be 1/2-inch thick

pl ywood.
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.1.3.2 Count er and Cabi net Bases

Bases shall be constructed of 2-inch thick wood fram ng, menbers cut to
fit, with toe space of the indicated height and depth. Cross rails shal
be provided at cabinet ends, points of concentrated |oads, and intervals
not to exceed 24 inches.

.1.3.3 Doors and Drawer Fronts

Door design shall be solid flush face. Flush doors shall be hardwood

pl ywood with matching solid hardwood edges. Lipped doors shall be hardwood
pl ywood with [unber core. Drawer fronts shall be at least 3/4-inch thick
solid wood or edge-banded hardwood pl ywood with veneer species to match
cabinet. Doors and drawer fronts, including edges, shall be covered with
shop-applied plastic | am nate.

.1.3.4 Count ert ops and Backspl ashes

Count ertops and backspl ashes shall be constructed of plywod, G ade B-D or
better, and covered with shop-applied plastic |amnate. Countertops shal
be at least 3/4-inch thick. Backsplash shall be plywod, G ade B-D or
better, 3/4-inch thick. Unless otherw se indicated, backsplashes shall be
not less than 3-1/2 inches high

1.4 Fasteners and Adhesi ves

Nails shall be steel casing nails with flat countersunk cupped head and
di anmond poi nt.

.1.4.1 Nai | s

Nails shall be steel casing nails with flat countersunk cupped head and
di anmond poi nt.

.1.4.2 Adhesi ves

Adhesi ves shall be noisture- and nold-resistant. Adhesive shall al so be
contact type for adhering plastic |am nate sheets.

.1.4.3 Wod Screws

Whod screws shall be carbon steel or brass. Wod screws exposed to view
shall be brass with an oval head with cross recess drive.

.3 CABI NET HARDWARE

Cabi net finish hardware shall conformto the types and styles of BHVA A156. 9.
Screws and attachments shall be finished to match the hardware item

Fi ni shes shall be 652 for hardware itens having a base nmetal of steel, 626
for hardware itens having a base nmetal of bronze or brass, 628 for hardware
items having a base netal of alum num and 630 for itens having a base

netal of stainless steel

. 3.1 Shel f Supports
.3.1.1 Sur f ace- Appl i ed Supports

Surface-applied, adjustable shelf supports shall be B24061, w ought brass,
ni ckel plated, with 1/2-inch increnment adjustnent slots and with provision
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for screw fastening 6 inches on vertical center

.3.1.2 Fl ush- Appl i ed Supports

Fl ush-appli ed, adjustable shelf supports shall be B24071, w ought brass,
ni ckel plated with 1/2-inch increnment adjustnment slots and with provision
for screw fastening 6 inches on vertical center

.3.1.3 Shel f Rests

Shel f rests shall be Type B24081, w ought brass, nickel plated. Rests
shal | have a m ni mum projection of 3/4-inch and a m ni mum w dth of

9/ 16-inch. Shelf rests for use in drilled holes shall be B04013, w ought
steel, nickel plated with 1/4-inch dianmeter pin, 3/8-inchlong, overal
length 1-1/4 inches.

.3.2 Cabi net Hi nges

Cabi net hinges shall be wought steel or brass, designated size and finish
and shall conformto BHVA Al156.9, as foll ows:

Full nortise, |oose-pin hinges shall be B81021, 5-knuckle, button tip,
wr ought st eel

Sem - conceal ed hi nges B01251 shall be 5-knuckle, button tip.

Conceal ed hinges for flush doors shall be B01501

Conti nuous hinges shall be B01491, wought steel, chronme plated, 0.032-inch
thick with 0.090-inch steel pin, countersunk screw holes 2 inches on
center, w dth when open, 1-1/16 inches.

.3.3 Cabi net Cat ches

Cabi net catches shall be B43142, magnetic catches, alum num case, m ni mum
4-pound pul | .

.3. 4 Pul | s

Door and drawer pulls shall be B12011, contenporary-design, cast bronze,
3-inch centers, screw attached frominside of door or drawer.

.3.5 Drawer Slides

Drawer slides shall be B85051, ball bearing full extension drawer slides
for attachnment to each side of drawer. Rubber stops shall be provided at
striking points.

.4 PLASTI C LAM NATES

.4.1 Countertops, Edges, and Bl ackspl ashes

Countertop surface, edge, and backspl ash shall be covered with

hi gh- pressure plastic |am nate, general-purpose type, conform ng to NEVMA LD
3, Type GP50.

.4.2 Vertical Surfaces

Plastic | am nate surfaces for drawer and counter fronts, exposed-to-view
ends, and doors shall be high-pressure plastic |am nate, general purpose
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2.

type, conformng to NEVA LD 3, Type GP38.
5 SINK RIM
Sink rims shall be corrosion resistant steel, clanping type, sized to the

sink, and a standard product of a manufacturer regularly producing this
type of equipnent.

PART 3 EXECUTI ON

3.

1 GENERAL

Casework shall be installed only when tenperature and hum dity conditions
approximate the interior conditions that will exist when the building is
occupi ed. The relative humdity in the building at the tinme of
installation of materials shall be within the limts reconmended by the
manuf acturer. Casework shall be installed level, plunb, and true to line,
and shall be attached to the walls or floors with conceal ed toggle bolts.
Count ertops, accessories, and hardware shall be installed as indicated.
Closure and filler strips and finish noldings shall be provided as
required. Make neat, close-fitting cut-outs for indicated sinks, plunbing,
and other items projecting through tops. Carefully locate cut-outs for

pi pes so that edges of holes will be covered by escutcheons. The inner
edge of sink cut-outs shall be painted with a coat of sem gl oss enanel

pai nt; sink flanges shall be set in a bed of sealants. Prior to fina
acceptance, the Contractor shall aline all doors, adjust all hardware, and
| eave cabinets in a clean and neat condition

.1.1 Counters

Conceal fastenings where practicable, fit the counter neatly, install in a
rigid and substantial manner, and scribe to adjoining surfaces. Provide
counter sections in the longest |lengths practicable; keep joints in tops to
a mnimum and where joints are necessary, provide tight hairline joints
drawn up with conceal ed-type heavy pull-up bolts. Qdue joints with

wat er-resi stant glue and, in addition, make rigid and substantial wth
screws, bolts, or other approved fastenings.

.1.2 Nailing

Exposed nailing shall be countersunk finishing nails; the countersunk hol es
shall be filled with a matching wood filler or putty. Staples shall not be
permtted in exposed cabi net or casework.

.1.3 Finishing

Exposed wood surfaces shall be machine sanded at the mll to the specified
standard and then shall receive a final sanding at the site to a snooth
clean finish, free of machine or tool marks, abrasions, raised grain, or
simlar inperfections.

.2 APPL| CATI ON OF PLASTI C LAM NATE

Plastic | am nate shall be a continuous sheet of the Iongest |ength
practicable. Joints in the surface sheeting shall be tight and flush, and
held to a practical mnimum nunber. Apply with contact type adhesive, type
as recommended by the nmanufacturer of the lam nate, applied to both
surfaces. The edging and trimshall consist of strips of |lamnate cut and
fitted to all exposed edges wi th approved contact adhesive.
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AMENDMENT NO. 0001

SECTI ON 07416

STRUCTURAL STANDI NG SEAM METAL ROCF ( SSSMR) SYSTEM
07/95

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ALUM NUM ASSOC!I ATI ON ( AA)
AA- 01 (1993) Al um num St andards and Dat a

AA SAS- 30 (1986) Al um num Construction Manual Series
- Section 1 Specifications for Al um num
Structures

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC- S335 (1989) Specification for Structural Steel

Bui |l di ngs - All owabl e Stress Design,
Pl astic Design

AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

Al SI SG 673 (1986; Addenda 1989) Col d- Forned Steel
Desi gn Manual

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463 (1994) Steel Sheet, A um num Coated, by
the Hot-Di p Process

ASTM A 653 (1995) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792 (1993a) Steel Sheet, 55% Al umi num Zi nc
Al |l oy-Coated by the Hot-Di p Process,
Ceneral Requirenents

ASTM A 924 (1995) Ceneral Requirenents for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM B 117 (1995) Operating Salt Spray (Fog) Testing
Appar at us

ASTM B 209 (1996) Al umi num and Al um num Al | oy Sheet
and Pl ate
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

ASTM E

ASTM E

518

553

612

1289

522

523

714

968

1308

1654

2244

2247

2794

3359

4214

4397

84

96

1592

(1991) Steady-State Heat Flux Measurenents
and Thermal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

(1992) M neral Fiber Blanket Thermal
Insulation for Cormercial and I ndustri al
Appl i cations

(1993) Mneral Fiber Block and Board
Thermal Insul ation

(1995) Faced Rigid Cellular
Pol yi socyanurate Thermal Insul ati on Board

(1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

(1989; R 1993) Specul ar d oss

(1987; R 1994) Eval uating Degree of
Blistering of Paints

(1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

(1987; R 1993) Effect of Household
Chemicals on O ear and Pignmented O ganic
Fi ni shes

(1992) Evaluation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnent s

(1993) Cal cul ation of Color Differences
fromlnstrunental ly Measured Col or
Coor di nat es

(1994) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

(1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (Inpact)

(1995) Measuring Adhesion by Tape Test

(1989) Evaluating the Degree of Chal king
of Exterior Paint Filns

(1991) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultural
Appl i cations

(1996a) Surface Burning Characteristics of
Buil ding Materials

(1995) water Vapor Transm ssion of
Material s

(1994) Structural Performance of Sheet
Met al Roof and Siding Systens by Uniform
Static Air Pressure Difference
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ASTM G 23 (1995) Operating Light-Exposure Apparat us
(Carbon-Arc Type) Wth and Wthout Water
for Exposure of Nonnetallic Materials

AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buil dings
and Gt her Structures

VETAL BUI LDI NG MANUFACTURERS ASSOCI ATI ON ( MBMR)

MBVA- 01 (1986; FErrata; Supple 1990) Low R se
Bui | di ng Systens Manual

STEEL JO ST | NSTI TUTE (SJl)

SJI-01 (1994) Standard Specifications Load Tabl es
and Wei ght Tables for Steel Joists and
Joi st Grders

.2 GENERAL REQUI REMENTS

The Contractor shall furnish a manufacturer's standard product which
satisfies all requirenments contained herein and has been verified by |oad
testing and i ndependent design anal yses to neet the specified design
requi renents.

2.1 Manuf act ur er

The SSSMR system shall be the product of a recogni zed manufacturer who has
been in the practice of manufacturing SSSVMR systens for a period of not

| ess than 3 years and has been involved in at |east five projects simlar
in size and conplexity to this project.

. 2.2 Installer

The installer shall be certified by the SSSVMR system nmanufacturer to have
experience in installing at |east three projects that are of conparable
size, scope and conplexity as this project for the particul ar roof system
furni shed. The installer may be either enployed by the manufacturer or be
an i ndependent installer.

.3  DESI GN REQUI REMENTS

The design of the SSSMR system shall be provided by the Contractor as a
conpl ete system Menbers and connections not indicated on the draw ngs
shal | be designed by the Contractor. Roof panels, conponents, transitions,
accessories, and assenblies shall be supplied by the sanme manufacturer

. 3.1 Design Criteria

Design criteria shall be in accordance with MBMA-01 unl ess ot herwi se
speci fi ed.

.3.2 Dead Loads
The dead | oad shall be the weight of the SSSMR system Col |l ateral | oads

such as sprinklers, mechanical and el ectrical systens, and ceilings shal
not be attached to the panels.
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1.3.3 Li ve Loads
1.3.3.1 Concentrat ed Loads

The panel s and conceal ed anchor clips shall be capable of supporting a 300
pound tenporary concentrated | oad at the panel nmidspan in the installed
condition. The load shall be applied over the entire panel width. The
panel s shall support this concentrated | oad w thout displaying pernmanent

di stortions that would affect the weathertightness of the SSSMR system

1.3.3.2 Uni f or m Loads

The panel s and conceal ed anchor clips shall be capable of supporting a
m ni mumuniformlive [oad of 20 psf.

1.3.5 W nd Loads

The design wind uplift pressure for the roof systemshall be 16.4 pounds
per square foot. The design uplift force for each connection assenbly
shal |l be that pressure given for the area under consideration, multiplied
by the tributary | oad area of the connection assenbly. The safety factor
listed bel ow shall be applied to the design force and conpared agai nst the
ultimate capacity. Prying shall be considered when figuring fastener

desi gn | oads.

a. Single fastener in each connection......... 3.0
b. Two or nore fasteners in each connection...2.25
1.3.6 Ther mal Loads

Roof panels shall be free to nove in response to the expansi on and
contraction forces resulting froma total tenperature range of 160 degrees
F during the Iife of the structure.

1.3.7 Fram ng Menbers Supporting the SSSVMR System

Any additions/revisions to fram ng menbers supporting the SSSMR systemto
acconmodat e the manufacturer/fabricator's design shall be the Contractor's
responsibility and shall be subnmitted for review and approval. New or

revi sed fram ng menbers and their connections shall be designed in
accordance with Al SC-S335. Maxi mum defl ecti on under applied live |oad,
snow, or wind |oad shall not exceed 1/180 of the span | ength.

1.3.8 Roof Panel s

Steel panels shall be designed in accordance with AISI SG 673. The
structural section properties used in the design of the panels shall be
determ ned using the unl oaded shape of the roof panels. The cal cul ated
panel deflection fromconcentrated | oads shall not exceed 1/180 of the span
l ength. The cal cul ated panel deflection under applied |live | oad, snow, or
wi nd | oad shall not exceed 1/180 times the span Il ength. Deflections shal
be based on panel s being continuous across three or nore supports.

Defl ecti on shall be cal cul ated and neasured al ong the major ribs of the
panel s.

1.3.9 Accessories and Their Fasteners
Accessories and their fasteners shall be capable of resisting the specified

design wind uplift forces and shall allow for thermal novenent of the roof
panel system Exposed fasteners shall not restrict free novenent of the

Page 4



roof panel systemresulting fromthermal forces. There shall be a m ni mum
of two fasteners per clip. Single fasteners with a m ni num di aneter of
3/8 inch will be allowed when the supporting structural nenbers are
prepunched or predrill ed.

.5 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Desi gn Anal ysis; GA

Desi gn anal ysis signed by a Registered Professional Engineer. The design
anal ysis shall include a list of the design |oads, and conplete

cal cul ations for the support system (when provided by the Contractor),
roofing systemand its conponents. The design analysis shall include

cal cul ations and indicate how expected thernmal novenents are accommodat ed.

SD- 04 Dr awi ngs
Structural Standing Seam Metal Roof System GA

Contractor's draw ngs and specifications; and erection draw ngs; shop
coating and finishing specifications; and other data as necessary to
clearly describe design, materials, sizes, |ayouts, standing seam
configuration, construction details, provisions for thermal novenent, |ine
of panel fixity, fastener sizes and spacings, sealant(s) and erection
procedures. Drawi ngs shall reflect the intent of the architectural
detailing using the manufacturer's proprietary products and fabricated
itenms as required.

SD-08 Statenents
Qualifications; FIO.
Qualifications of the nmanufacturer and installer.

SD- 09 Reports
Test Report for Uplift Resistance of the SSSMR, GA.
SSSMR systens previously tested and approved by the Corps of Engineer's
STANDARD TEST METHOD FOR STRUCTURAL PERFORVANCE OF SSMRS BY UNI FORM STATI C
Al R PRESSURE DI FFERENCE are still valid. SSSWVR systens not previously
tested by the Corps of Engineer's test shall be tested in accordance wth
ASTM E 1592. SSSMR systens tested and certified shall also neet the
addi ti onal specified requirenments of this Section. To verify that the
SSSMR systemtested is the sanme as that proposed for this project, the
report shall include the follow ng information:

a. Details of the SSSMR system showi ng the roof panel cross-section
wi th di mensions and thi ckness.

b. Details of the anchor clip, dinensions, and thickness.
c. Type of fasteners, size, and the nunber required for each

connecti on.
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d. Purlins/subpurlins size and spacing used in the test.

e. Description of the seam ng operation including equi pnment used.

f. Maximum all owabl e uplift pressures. These pressures are
determined fromthe ultimate | oad divided by a factor of safety
equal to 1.65.

g. Any additional information required to identify the SSSVR system
tested.

h. Signature and seal of an independent registered engi neer who
wi tnessed the test.

SD-13 Certificates
Structural Standing Seam Metal Roof System FIO.
a. Certification that the actual thickness of uncoated sheets used in
SSSMRS conponent s i ncl udi ng roofing panels, subpurlins, and

conceal ed anchor clips conply with specified requirenents.

b. Certification that materials used in the installation are mll
certified.

c. Previous certification of SSSMR system tested under the Corps of
Engi neers' Standard Test Method in lieu of ASTME 1592 testing.

d. Certification that the sheets to be furnished are produced under a
continuing quality control programand that a representative
sanpl e consisting of not |ess than three pieces has been tested

and has nmet the quality standards specified for factory col or
finish.

SD- 14 Sanpl es
Accessories; FIO.
One sanple of each type of flashing, trim closure, thermal spacer bl ock
cap and simlar items. Size shall be sufficient to show construction and
configurati on.
Roof Panels; FIO.
One piece of each type to be used, 9 inches long, full wdth.
Factory Col or Finish; FIO.
Three 3 by 5 inches sanples of each type and col or
Fast eners; FIO.
Two sanpl es of each type to be used, with statenent regarding intended
use. |If so requested, random sanmples of bolts, nuts, and washers as

delivered to the jobsite shall be taken in the presence of the Contracting
Oficer and provided to the Contracting Oficer for testing to establish
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conpliance with specified requirenents.

Seal ant; FIO.
One sanple, approximately 1 pound, and descriptive data.
Conceal ed Anchor dips; FIO.
Two sanpl es of each type used.
Subpurlins; FIO.
One piece, 9 inches |ong.
EPDM Rubber Boots; FIO.
One piece of each type
1.6 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undanmaged condition
and stored out of contact with the ground. Materials shall be covered with
weat hertight coverings and kept dry. Storage acconmodati ons for roof
covering shall provide good air circulation and protection from surface

st ai ni ng.

1.7 GUARANTEE

The SSSMR system shall be guaranteed for 20 years agai nst | eakage arising
out of or caused by ordinary wear and tear by the elenments. Such guarantee
shall start upon final acceptance of the work or the date the Governnent

t akes possession, whichever is earlier

PART 2 PRODUCTS
2.1 ROOF PANELS

Panel s shall be either steel or alumnumand shall have a factory col or
finish to match the existing roof panels. Length of sheets shall be
sufficient to cover the entire length of any unbroken roof slope when such
slope is 30 feet or less. Wien length of run exceeds 30 feet and pane
| aps are provided, each sheet in the run shall extend over three or nore
supports. Sheets longer than 30 feet may be furnished if approved by the
Contracting Oficer. Wdth of sheets shall provide not nore than 24 inches
of coverage in place. SSSMR systemw th roofing panels greater than 12
inches in width shall have standing seans rolled during installation by an
electrically driven seam ng machi ne. Height of standing seans shall be not
I ess than 2 inches.

2.1.1 St eel Panel s

Zinc-coated steel conformng to ASTM A 924 and ASTM A 653; al um num zi nc
all oy coated steel conformng to ASTM A 792, AZ 55 coating; or

al um num coat ed steel conformng to ASTM A 463, Type 2, coating designation
T2 65. Panels shall have a mninumthickness of 0.024 inch, except that
when the md field of the roof is subject to design wind uplift pressures
of 60 psf or greater the entire roof systemshall have a m ni mumthickness
of 0.030 inch. Panels shall be within 95 percent of tested thickness.
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2.

1.2 Al um num Panel s

Al oy conformng to ASTM B 209, tenper as required for the formng
operation, shall be a mnimmof 0.032 inch thick

.2 CONCEALED ANCHOR CLI PS

Conceal ed anchor clips shall be the sane as the tested roofing system
Cip bases shall have factory punched or drilled holes for attachment.
Cips shall be made fromnultiple pieces with the allowance for the tota
thermal nmovenment required to take place within the clip. Single piece
clips may be acceptable when the manufacturer can substantiate that the
system can accommodate the thermal cyclic nmovenment under sustained live or
snow | oads.

.3 ACCESSORI ES

Accessories shall be conpatible with the covering furnished. Flashing,
trim netal closure strips, caps, roof curbs, and simlar netal accessories
shall be not less than the m ni mumthi cknesses specified for roofing
panel s. Exposed netal accessories shall be finished to match the panels
furni shed. Mol ded closure strips shall be closed-cell or solid-cell
synthetic rubber or neoprene, or polyvinyl chloride prenolded to match
configuration of the covering and shall not absorb or retain water.

Thermal spacer bl ocks and other thermal barriers at concealed clip
fasteners shall be as recommended by the manuf acturer

.4 FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, alum num
corrosion resisting steel, or nylon capped steel, type and size specified
bel ow or as ot herwi se approved for the applicable requirenents. Fasteners
for alum num roof panels shall be al um num or corrosion resisting steel
Fasteners for structural connections shall provide both tensile and shear
ultimate strengths of not less than 750 pounds per fastener. Fasteners
for accessories shall be the manufacturer's standard. Exposed roof
fasteners shall be seal ed or have seal ed washers on the exterior side of
the covering to waterproof the fastener penetration. Wsher material shal
be conpatible with the covering; have a m ninumdiameter of 3/8 inch for
structural connections; and gasketed portion of fasteners or washers shal
be neoprene or other equally durable elastonmeric material approximately
1/8 inch thick. Exposed fasteners for factory color finished panels shal
be factory finished to match the col or of the panels.

.4.1 Screws

Screws for attaching anchor devices shall be not less than No. 14. O her
screws shall be as recommended by the manufacturer to nmeet the strength
design requirenents of the panels.

.4.2 Bol ts

Bolts shall be not less than 1/4 inch diameter, shoul dered or plain shank
as required, with | ocking washers and nuts.

.4.3 Structural Blind Fasteners

Blind screwtype expandabl e fasteners shall be not less than 1/4 inch
dianmeter. Blind (pop) rivets shall be not less than 9/32 inch m ni num
di anet er.
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2.

5 SUBPURLI NS

Subpurlins shall have a mni numthickness of 0.059 inchesand a m ni mum
yield strength of 50000 psi.

.6 FACTORY COLOR FI NI SH

Roof panels shall have a factory applied polyvinylidene fluoride finish on

t he exposed side. The exterior finish shall consist of a baked-on

fl uoropol ymer topcoat with an appropriate prine coat. Color shall match

the existing roofing panels. The exterior coating shall be a nomnal 1 ml
t hi ckness consi sting of a polyvinylidene fluoride topcoat of not |ess than
0.7 ml dry filmthickness and the paint manufacturer's recomrended pri ner
of not less than 0.2 m | thickness. The interior color finish shal

consist of a 0.2 m!l| thick prime coat. The exterior color finish shal

nmeet the test requirenments specified bel ow

.6.1 Salt Spray Test

A sanple of the sheets shall withstand a salt spray test for a m ni mum of
1000 hours in accordance with ASTM B 117, including the scribe requirenent
inthe test. |Inmediately upon renoval of the panel fromthe test, the
coating shall receive a rating of not less than 8F, few No. 8 blisters, as
determ ned by ASTM D 714; and a rating of 6, 1/8 inch failure at scribe,
as determ ned by ASTM D 1654.

.6.2 Formability Test

VWhen subjected to testing in accordance with ASTM D 522, the coating film
shal | show no evidence of fracturing to the naked eye.

.6.3 Accel erated Wat hering, Chal ki ng Resi stance and Col or Change

A sanple of the sheets shall be tested for a mnimum of 1000 hours in
accordance with ASTM G 23, Method 2, using a Type EH apparatus with cycles
of 60 mnutes radiation and 60 m nutes condensing hum dity. The coating
shall withstand the weathering test w thout cracking, peeling, blistering,
| oss of adhesion of the protective coating, or corrosion of the base
metal. Protective coating that can be readily renoved fromthe base netal
with tape in accordance with ASTM D 3359, Test Method B, shall be
considered as an area indicating | oss of adhesion. Follow ng the

accel erated weat hering test, the coating shall have a chalk rating not |ess
than No. 8 in accordance with ASTM D 4214 test procedures, and the col or
change shall not exceed 5 CIE or Hunter Lab color difference (delta E)
units in accordance with ASTM D 2244.

.6.4 Hum dity Test

VWhen subjected to a hum dity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion

.6.5 | npact Resi stance

Fact ory- pai nted sheet shall wi thstand direct and reverse inpact in
accordance with ASTM D 2794 equal to 1.5 tines netal thickness in mls
expressed in inch-pounds, with no | oss of adhesion

.6.6 Abr asi on Resi stance Test

VWhen subjected to the falling sand test in accordance with ASTM D 968, the
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coating systemshall withstand a m ninmumof 50 liters of sand before the
appear ance of the base nmetal. The term "appearance of base netal" refers
to the nmetallic coating on steel or the al um num base netal .

.6.8 Pol | uti on Resi st ance

Coating shall show no visual effects when inmersion tested in a 10 percent
hydrochl oric acid solution for 24 hours in accordance with ASTM D 1308.

.9 SEALANT

Seal ants shall be elastoneric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicable building color and shal
cure to a rubberlike consistency. Sealant placed in the roof pane
standi ng seamribs shall be provided in accordance with the manufacturer's
reconmendati ons.

.10 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconpatible materials. Insulating conpounds
shal I be nonrunning after drying.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible
when contacting each other shall be insulated fromeach other by neans of
gaskets or insulating compounds. Mblded closure strips shall be installed
wher ever covering sheets terminate in open-end configurations, exclusive of
flashings. The closure strip installation shall be weather-tight and

seal ed. Screws shall be installed with a clutching screw gun, to assure
screws are not stripped. Field test shall be conducted on each gun prior
to starting installation and periodically thereafter to assure it is
adjusted properly to install particular type and size of screw as
recommended by manufacturer's literature. |nproper or nislocated dril

hol es shall be plugged with an oversize screw fastener and gasketed washer;
however, sheets with an excess of such holes or with such holes in critica
| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free fromseal ant, netal cuttings, hazardous burrs, and ot her
foreign material. Stained, discolored, or damaged sheets shall be renoved
fromthe site. Furnish and install roof curbs as required for boilers,

hot wat er heaters and exhaust fans.

1.1 Field Form ng of Panels

Roofi ng panels nmay be fornmed fromfactory-color-finished steel coils at the
project site, in which case the sane care and quality control neasures that
are taken in shop formng of roofing panels shall be observed. 1In cold
weat her conditions, preheating of the steel coils to be field forned shal
be performed as necessary just prior to the rolling operations.

1.2 Subpurlins

Unl ess ot herwi se shown, subpurlins shall be anchored to the purlins or
other structural fram ng nenbers with bolts or screws. The subpurlin
spaci ng shall not exceed 30 inches on centers at the corner, edge and
ridge zones, and 5 foot maxi mumon centers for the renai nder of the roof.
Corner, edge, and ridge zones are as defined in ASCE 7.
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3.

1.3 Roof Panel Installation

Roof panels shall be installed with the standing seans in the direction of
the roof slope. The side seam connections for installed panels shall be
conpleted at the end of each day's work. Method of applying joint seal ant
shall conformto the manufacturer's reconmendati on to achieve a conplete
weat her-tight installation. End |laps of panels shall be provided in
accordance with the manufacturer's instructions. dosures, flashings, EPDM
rubber boots, roof curbs, and related accessories shall be installed
according to the manufacturer's drawi ngs. Fasteners shall not puncture
covering sheets except as provided for in the manufacturer's instructions
for erection and installation. Expansion joints for the standing seam roof
system shall be installed at |ocations indicated on the contract draw ngs
and other | ocations indicated on the manufacturer's draw ngs.

1.4 Conceal ed Anchor dips

Conceal ed anchor clips shall be fastened directly to the structural framng
menbers. The maxi num di stance, parallel to the seans, between clips shal
be 30 inches on center at the corner, edge, and ridge zones, and 5 feet
maxi mum on centers for the remainder of the roof.

.6 CLEANI NG AND TOUCH UP

Exposed SSSMR systens shall be cleaned at conpletion of installation

Debris that could cause discoloration and harmto the panels, flashings,

cl osures and other accessories shall be renoved. Gease and oil filns,
excess seal ants, and handling marks shall be renoved and the work shall be
scrubbed cl ean. Exposed netal surfaces shall be free of dents, creases,
waves, scratch marks, and solder or weld marks. Inmmediately upon
detection, abraded or corroded spots on shop-painted surfaces shall be wire
brushed and touched up with the same material used for the shop coat.
Factory color finished surfaces shall be touched up with the manufacturer's
recomended touch up paint.

-- BEnd of Section --
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PART 1 GENERAL

1.

1 REFERENCES

AMENDMENT NO. 0001

SECTI ON 08110

STEEL DOCORS AND FRAMES

02/95

The publications listed below forma part of this specification to the

extent referenced.
designation only.

The publications are referred to in the text by basic

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 236

ASTM C 976

ASTM D 2863

ASTM E 90

ASTM E 283

(1989; R 1993) Steady-State Ther mal
Per f ormance of Buil di ng Assenblies by
Means of a Guarded Hot Box

(1990) Thermal Performance of Buil ding
Assenbl i es by Means of a Calibrated Hot Box

(1991) Measuring the M ni mum Oxygen
Concentration to Support Candl e-Li ke
Conmbustion of Plastics (Oxygen I ndex)

(1990) Laboratory Measurenent of Airborne
Sound Transm ssion Loss of Buil ding
Partitions

(1991) Determining the Rate of Air Leakage
Through Exterior Wndows, Curtain Wlls,
and Doors Under Specified Pressure

Di fferences Across the Specinen

DOCR AND HARDWARE | NSTI TUTE ( DHI )

DH Al115.1G

(1994) Installation Guide for Doors and
Har dwar e

NATI ONAL ASSOCI ATl ON OF ARCHI TECTURAL METAL NMANUFACTURERS ( NAAMM)

NAAMM HWWA 862

NAAMM HWVA 865

(1987) Hol |l ow Metal Manual ; Section: uide
Speci fications for Commercial Security
Hol | ow Metal Doors and Franes

(1995) Hol |l ow Metal Manual ; Section: Quide
Speci fications for Sw ngi ng Sound Contr ol
Hol | ow Metal Doors and Franes

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 80

(1995) Fire Doors and W ndows
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NFPA 80A (1993) Protection of Buildings from
Exterior Fire Exposures

NFPA 101 (1997) Safety to Life fromFire in
Bui | di ngs and Structures

NFPA 252 (1995) Fire Tests of Door Assenblies

STEEL DOOR | NSTI TUTE (SDA )

SDA SDI -100 (1991) Standard Steel Doors and Franes
SDA SDI - 106 (1996) Standard Door Type Nonencl ature
SDA SDi - 107 (1984) Hardware on Steel Doors

(Rei nforcenent - Application)
1.2  SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Steel Doors and Franes; GA.

Drawi ngs usi ng standard door type nonenclature in accordance with SDA

SDI - 106 indicating the | ocation of each door and frame, elevation of each
nodel of door and frame, details of construction, method of assenbling
sections, location and extent of hardware reinforcenent, hardware

| ocations, type and |ocation of anchors for franmes, and thicknesses of
metal . Draw ngs shall include catalog cuts or descriptive data for the
doors, frames, and weatherstripping including air infiltration data and
manuf acturers printed instructions.

1.3 DELI VERY AND STORAGE

During shipment, welded unit type frames shall be strapped together in

pairs with heads at opposite ends or shall be provided with tenporary steel
spreaders at the bottom of each franme; and knockdown type franes shall be
securely strapped in bundles. Materials shall be delivered to the site in
undamaged condition, and stored out of contact with the ground and under a
weat hertight covering permtting air circulation. Doors and assenbl ed
franes shall be stored in an upright position in accordance with DH A115.1G
Abr aded, scarred, or rusty areas shall be cl eaned and touched up with

mat chi ng fini shes.

1.4  WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS
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2.1 DOORS AND FRAMES

Doors and frames shall be factory fabricated in accordance with SDA SDI-100
and the additional requirenments specified herein. Door grade shall be
heavy duty (Grade 11) unless otherw se indicated on the door and door
franme schedul es. Doors and frames shall be prepared to receive hardware
conformng to the tenplates and informati on provided under Section 08710
FI Nl SH HARDWARE. Doors and franes shall be reinforced, drilled, and tapped
to receive nortised hinges, |ocks, latches, and flush bolts as required.
Doors and franmes shall be reinforced for surface applied hardware. Franes
shal |l be wel ded type. Door franmes shall be furnished with a m ni mum of
three janb anchors and one fl oor anchor per janmb. Anchors shall be not
| ess than 18 gauge steel or 7 gauge dianeter wire. For wall conditions
that do not allow the use of a floor anchor, an additional janb anchor
shal | be provided. Rubber silencers shall be furnished for installation
into factory predrilled holes in door franes; adhesively applied silencers
are not acceptable. Were franes are installed in plaster or masonry
wal I s, plaster guards shall be provided on door frames at hinges and
strikes. Reinforcing of door assenblies for closers and other required
hardware shall be in accordance with SDAO SDI-100and the conditions of the
fire door assenbly listing when applicable. Exterior doors shall have top
edges closed flush and seal ed agai nst water penetration

2.2 FI RE RATED DOORS

Fire rated door assenblies shall bear the listing identification |abel of a
nationally recogni zed testing |l aboratory qualified to performtests of fire
door assenblies in accordance with NFPA 252 and having a listing for the
tested assenblies. The fire resistance rating shall be rated as shown.
Doors exceeding the sizes for which listing | abel service is offered shal
be in accordance with NFPA 252. Listing identification |abels shall be
constructed and permanently applied by a nethod which results in their
destruction should they be renoved.

2.6  WEATHERSTRI PPI NG

Unl ess ot herwi se specified in Section 08710 FI Nl SH HARDWARE

weat herstripping shall be as follows: Watherstripping for head and janb
shal | be manufacturer's standard el astoneric type of synthetic rubber
vinyl, or neoprene and shall be installed at the factory or on the jobsite
in accordance with the door frane manufacturer's reconmendati ons.

Weat herstripping for bottom of doors shall be as shown. Air |eakage rate
of weatherstripping shall not exceed 0.20 cfmper linear foot of crack
when tested in accordance with ASTM E 283 at standard test conditions.

2.9 GLAZI NG

d azing shall be as specified in Section 08810 GLASS AND GLAZI NG
Renovabl e gl azi ng beads shall be screw on or snap-on type.

2.10 FACTORY FI NI SH

Doors and franmes shall be phosphatized and prined with standard factory
primer system Color shall match the existing.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with DHI A115.1G Preparation for
surface applied hardware shall be in accordance with SDAO SDI-107. Rubber
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silencers shall be installed in door franes after finish painting has been
conpl et ed; adhesively applied silencers are not acceptabl e.

Weat herstripping shall be installed at exterior door openings to provide a
weat hertight installation. Installation and operational characteristics of
fire doors shall be in accordance w th NFPA 80, NFPA 80A and NFPA 101.

.2 FI ELD PAI NTED FI NI SH

Steel doors and frames shall be field painted in accordance with Section
09900 PAI NTI NG CGENERAL. Watherstrips shall be protected from paint.

Fi nish shall be free of scratches or other blem shes. Color shall nmatch
t he exi sting.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 08120

ALUM NUM DOORS AND FRAMES
03794

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF- 45 (1980; R 1993) Designation System for
Al um num Fi ni shes

AVERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAVA)

AAMA 605. 2 (1992; Addenda Jan 1995) Vol untary
Speci fication for H gh Performance O ganic
Coatings on Architectural Extrusions and
Panel s

AAMA 1503.1 (1988) Vol untary Test Method for Thermal
Transni ttance and Condensati on Resi stance
of Wndows, Doors and 3 azed Wall Sections

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 209 (1996) Al umi num and Al um num Al | oy Sheet
and Pl ate

ASTM B 221 (1996) Al umi num and Al um num Al | oy
Extruded Bars, Rods, Wre, Shapes, and
Tubes

ASTM E 283 (1991) Determning the Rate of Air Leakage

Through Exterior Wndows, Curtain Wlls,
and Doors Under Specified Pressure
Di fferences Across the Specinen

ASTM E 330 (1990) Structural Performance of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

ASTM E 331 (1996) Water Penetration of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

.2 SYSTEM DESCRI PTI ON

Swi ng-type al um num doors and franes, of size and design shown on the
draw ngs, shall be provided at the |ocations indicated. Doors shall be
furni shed complete with franes, adjoining sidelights, and other accessories
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i ndi cated and specified.

.3 PERFORMANCE REQUI REMENTS

.3.1 Wnd Load Perfornmance

Doors and frames shall be of sufficient strength to withstand a design w nd
| oad of 30 pounds per square foot of supported area with a deflection of
not nmore than 1/175 times the length of the nenber. Doors shall be tested
in accordance with ASTM E 330 at a pressure not less than 1.5 tinmes the
desi gn | oad.

.3.2 Water Penetration Perfornmance

Frames and fi xed areas, and non-handi cap conplying doors shall have no

wat er penetration when tested in accordance with ASTM E 331 at a pressure
of 8 psf.

.4 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Al um num Doors and Franes; GA.

Manuf acturer's descriptive data and catalog cuts including air-infiltration
dat a.

SD- 04 Dr awi ngs
Al um num Doors and Franes; GA
A schedul e showi ng the | ocation of each door shall be included with the
drawi ngs. Drawi ngs showi ng el evati ons of each door and frane type, details
and net hod of anchorage, details of construction, location and installation
of hardware, shape and thickness of materials, and details of joints and
connecti ons.

SD-06 Instructions
Installation; FIO. deaning; FIO.
Manuf acturer's installation instructions and cl eani ng instructions.

SD- 09 Reports
Ful | -G azed; FIO.
For full-glazed doors, certified test reports froman independent testing
| aboratory, stating that doors are identical in design, materials, and
construction to a door that has been tested and neets all test and

specified requirenents.

SD- 14 Sanpl es
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Fi ni shes; GA
Sanpl es of the col or anodized coating, show ng the extrene col or range
1.5 DELI VERY AND STORAGE

Materials delivered to the jobsite shall be inspected for damage, and shal
be unl oaded with a m ninum of handling. Storage shall be in a dry |ocation
wi th adequate ventilation, free fromdust, water, and other contam nants,
and which permts easy access for inspecting and handling. Materials shall
be neatly stored on the floor, properly stacked on nonabsorptive strips or
wood platfornms. Doors and frames shall not be covered with tarps,

pol yethylene film or simlar coverings.

1.6  WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one-year period shall be provided.

PART 2 PRODUCTS
2.1 ALUM NUM DOORS AND FRAMES

Extrusions shall conmply with ASTM B 221, Alloy 6063-T5 except alloy used
for anodi zed col or coatings shall be required to produce the specified
color. Al um num sheets and strips shall conply with ASTM B 209, alloy and
tenper best suited for the purpose. Fasteners shall be hard al um num or
stai nl ess steel

2.1.1 Fi ni shes

Fi ni sh shall be col or anodi zed. Col or anodi zed finish shall be AA-MLOC22A32
in accordance with the requirenments of AA DAF-45.

2.1.2 Wl di ng and Fast eni ng

VWhere possible, welds shall be | ocated on unexposed surfaces. Welds

requi red on exposed surfaces shall be snoothly dressed. Welding shal
produce a uniformtexture and color in the finished work, free of flux and
spatter. Exposed screws or bolts will be permitted only at inconspicuous
| ocations and shall have heads countersunk

2.1.3 Anchor s

Anchors shall be stainless steel or steel with a hot-di pped gal vani zed
finish. Anchors of the sizes and shapes required shall be provided for
securing alum numframes to adjacent construction. Anchors shall be placed
near top and bottom of each janb and at internediate points not nore than
25 inches apart. Transom bars shall be anchored at ends, and nullions
shal | be anchored at head and sill. The bottom of each franme shall be
anchored to the rough fl oor construction with 3/32 inch thick stainless
steel angle clips secured to the back of each janb and to fl oor
construction. Stainless steel bolts and expansion rivets shall be used for
fastening clip anchors.

2.1.4 Provi si ons For Hardware
Har dware for alum numdoors is specified in Section 08710 FI Nl SH HARDWARE
Doors and frames shall be cut, reinforced, drilled, and tapped at the

factory to receive tenplate hardware. Reinforcenent shall be provided in
the core of doors as required to receive |ocks, door closers, and other
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hardware. Doors to receive surface applied hardware shall be reinforced as
required.

2.1.5 Provi si ons For d azing

d azing shall be as specified in Section 08810 GLASS AND GLAZING  Meta
gl azi ng beads, vinyl inserts, and gl azi ng gaskets shall be provided for
securing glass. dass stops shall be tanperproof on exterior side

2.1.6 \Watherstripping

Weat herstri pping shall be continuous silicone-treated wool pile type, or a
type recommended by the door manufacturer, and shall be provided on head
and janmb of exterior doors. Watherstripping for bottom of doors shall be
as shown. Weatherstripping shall be easily replaced w thout special tools,
and shall be adjustable at neeting stiles of pairs of doors. Air |eakage
rate of weatherstripping shall not exceed 0.5 cubic feet per mnute per
ineal foot of crack when tested in accordance with ASTM E 283 at standard
test conditions.

2.2 FABRI CATI ON OF ALUM NUM FRAMES

Frames shall be single-glazed. Franes shall be fabricated of extruded
al um num shapes to contours as shown on the drawi ngs. Shapes shown are
representations of design, function, and required profile. D nensions
shown are mninum Shapes of equival ent design may be subnitted, subject
to approval of sanmples. Mnimummetal wall thickness shall be 0.090 inch
except gl azing beads, noldings, and trimshall be not less than 0.050 inch
Frames that are to receive glass shall have renovabl e snap-on gl ass stops
and gl azing beads. Joints in frane nenbers shall be mlled to a hairline
watertight fit, reinforced, and secured nmechanically by steel clip
arrangenent or by screw spline attachnent.

2.3  FABRI CATI ON OF ALUM NUM DOORS
2.3.1 Si zes, C earances, and Edge Treat nent

Doors shall be not less than 1-3/4 inchesthick. Cearances shall be 1/16

inch at hinge stiles, 1/8 inch at lock stiles and top rails, and 3/16 inch
at floors and thresholds. Single-acting doors shall be beveled 1/8 inch at

| ock and neeting stile edges.

2.3.1.1 Full -d azed Stile and Rail Doors

Doors shall have nediumstiles and rails as shown, and shall be fabricated
from extruded al um num hol | ow seanl ess tubes or from a conbi nation of
open-shaped nenbers interl ocked or wel ded together. Doors shall be

singl e-glazed. Top and bottomrail shall be fastened together by neans of
wel ding or by 3/8 inch diameter cadm um pl ated tensioned steel tie rods.
Ext ruded al um num snap-in gl azi ng beads shall be provided on interior side
of doors. Extruded alum numtheft-proof snap-in glazing beads or fixed

gl azi ng beads shall be provided on exterior or security side of doors.

d azing beads shall have vinyl insert glazing gaskets, designed to receive
gl ass of thickness required. dass is specified in Section 08810 GLASS AND
GLAZI NG

PART 3 EXECUTI ON
3.1 | NSTALLATI ON OF DOORS, FRAMES, AND ACCESSCRI ES

3.1.1 Protection of Al um num
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Al um num shall not be used where it will be in contact with copper or where
it wll contact water which flows over copper surfaces. Alum numthat wll
be in contact with wet or pressure-treated wood, nortar, concrete, nmasonry,
or ferrous nmetals shall be protected agai nst gal vanic or corrosive action
by one of the foll ow ng nethods.

.1.1.1 Pai nt

Al um num surfaces to be protected shall be solvent cleaned and given a coat
of zinc-nol ybdate prinmer and one coat of al um num paint.

.1.1.2 Nonabsor pti ve Tape or CGasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces
and shall be cenented to the al um num surface using a cenent conpatible
with al um num

1.2 Install ation

Frames and fram ng nmenbers shall be accurately set in position to receive
doors. Frames shall be plunb, square, level, and in alignnent, and
securely anchored to adjacent construction. Metal-to-nmetal joints between
fram ng menbers shall be sealed as specified in Section 07900 JO NT
SEALI NG, Doors shall be accurately hung with proper clearances, and
adjusted to operate properly. Protective coverings if provided shall be
renoved and the doors and frames shall be thoroughly cl eaned.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 08210

WOOD DOCRS
05/97

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
AHA 135. 4 (1995) Basic Hardboard
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Determning the Rate of Air Leakage
Through Exterior Wndows, Curtain Wlls,
and Doors Under Specified Pressure
Di fferences Across the Specinen
ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW )
AW - 02 (1994) Architectural Wodwork Quality
St andards, CGuide Specifications and
Quality Certification Program
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMA)
NEVA LD 3 (1991) Hi gh-Pressure Decorative Lani nates
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 80 (1995) Fire Doors and W ndows

NFPA 101 (1997) Safety to Life fromFire in
Bui | di ngs and Structures

NFPA 252 (1995) Fire Tests of Door Assenblies
NATI ONAL WDOOD W NDOW & DOOR ASSQOCI ATI ON ( NWADA)
NWADA |.S. 1-A (1993) Architectural Wod Flush Doors

NADA |.S. 4 (1994) Water-Repellent Preservative
Non- Pressure Treatnent for M| work

.2 GENERAL REQUI REMENTS

2.1 St andard Products

Doors shall be of the type, size, and design indicated on the draw ngs, and
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1.

1.

1.

1.

shall be the standard products of manufacturers regularly engaged in the
manuf acture of wood doors.

. 2.2 Mar ki ng

Each door shall bear a stanp, brand, or other identifying mark indicating
quality and construction of the door. The identifying mark or a separate
certification shall include identification of the standard on which
construction of the door is based, identity of the nmanufacturing plant,
identification of the standard under which preservative treatnent, if used,
was rmade, and identification of the doors having a Type | gl ue bond.

.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Wod Doors and Franes; GA.
Drawi ngs indicating the | ocation of each door, elevation of each type of
door, details of construction, marks to be used to identify the doors, and
| ocation and extent of hardware bl ocking. Draw ngs shall include catalog

cuts or descriptive data for doors, weatherstripping, flashing, and
threshol ds to be used.

4  STORAGE

Doors shall be stored in fully covered areas and protected from danmage and
fromextremes in tenperature and humidity. Doors shall be stored on
supports to prevent warping or twi sting, and to provide ventil ation.
Factory cartons or wappers shall be kept intact until installation.

5 HARDWARE

Har dwar e, includi ng weat herstripping and thresholds, is specified in
Section 08710 FI Nl SH HARDWARE.

6 GLAZI NG
G azing is specified in Section 08810 GLASS AND GLAZI NG
7  \WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS

2.

1 GENERAL FABRI CATI ON REQUI REMENTS
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1.1 Edge Seal i ng

Whod end-grain exposed at edges of doors shall be sealed prior to shipnent.

.1.2 Preservati ve Treat nent

Exterior softwood doors shall be water-repellent preservative treated in
accordance with NWADA |.S. 4.

.1.3 Adhesi ves

Adhesi ves shall be in accordance with NWAWDA |.S. 1-A requirenments for Type
| Bond Doors (waterproof) for exterior doors and requirenments for Type |
Bond Doors (water-repellent) for interior doors. Adhesive for doors to
receive a transparent finish shall be nonstaining. Adhesives shall contain
no formal dehydes.

1.4 Prefitting

Doors shall be furnished prefitted or unfitted at the option of the
Contractor, except plastic |lamnate clad doors shall be furnished prefit in
accordance with the standards under which they are produced.

.2 FLUSH DOORS

Fl ush doors shall be solid core and shall conformto NWADA |.S. 1-A, except
for the one year acclimatization requirenent in paragraph T-2, which shal
not apply. Wod doors shall be 5-ply construction with faces, stiles, and
rails bonded to the cores.

2.1 Core Construction

.2.1.1 Solid Cores

Door construction shall be particle board core with vertical and horizonta
edges bonded to the core.

. 2.2 Face Panel s

.2.2.1 Nat ural Fi ni shed Wod Veneer Doors

Veneer doors to receive natural finish shall be Custom Grade birch veneer
in accordance with NWAWDA |.S. 1-A.  Vertical stile strips shall be selected
to provi de edges of conpatible species . Door finish shall be in
accordance with paragraph FI ELD FI NI SH NG

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON OF DOORS
1.1 CGeneral Use Doors

Doors shall be fit, hung, and trimred as required. Door shall have a

cl earance of 1/8 inch at the sides and top and shall have a bottom

cl earance of 1/4 inch over thresholds and 1/2 inch at other |ocations
unl ess ot herwi se shown. The | ock edge or both edges of doors shall be
beveled at the rate of 1/8 inchin 2 inches. Cuts nmade on the job shal
be sealed i Mmediately after cutting, using a clear varnish or sealer
Bott om of doors shall be undercut to allow clear door sw ng over carpeted
areas. Vertical edges of doors which have not been rounded or bevel ed at
the factory shall be eased when the doors are installed.
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3.

3 FI ELD FI NI SHI NG

Doors to receive field finishing, whether paint or natural finish, shall be
factory prined or sealed, as required, and then shall be finished in
accordance with Section 09900 PAI NTING GENERAL. Factory applied seal er
shall not prevent doors fromaccepting field stain and finish. Color shal
be as indicated on the drawings. Field touch-up of factory finishes shal
be in accordance with manufacturers instructions.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 08710

FI Nl SH HARDWARE

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

BU LDERS HARDWARE MANUFACTURERS ASSQOCI ATl ON ( BHVA)

BHVA A156. 1 (1988) Butts and Hi nges

BHVA A156. 2 (1989) Bored and Preassenbl ed Locks and
| at ches

BHVA A 156. 3 (1994) Exit Devices

BHVA A 156. 4 (1992) Door Controls - Cosers

BHVA A156. 5 (1992) Auxiliary Locks & Associ ated
Pr oduct s

BHVA A156. 6 (1994) Architectural Door Trim

BHVA A156. 7 (1988) Tenpl ate H nge Di mensi ons

BHVA A 156.8 (1994) Door Controls - Overhead Hol ders

BHVA A156. 9 (1994) Cabinet Hardware

BHVA A 156. 13 (1987) Mortise Locks & Latches

BHVA A156. 15 (1995) d oser Hol der Rel ease Devices

BHVA A156. 16 (1989) Auxiliary Hardware

BHVA A156. 17 (1993) Self dosing Hi nges & Pivots

BHVA A156. 18 (1993) Materials and Fini shes

BHVA A156. 19 (1990) Power Assist and Low Energy Power
Oper at ed Door s

BHVA A156. 20 (1989) Strap and Tee Hi nges and Hasps

BHVA A156. 21 (1989) Threshol ds

BHVA A156. 23 (1992) El ectromagnetic Locks

BHVA A156. 24 (1992) Del ayed Egress Locks
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BHVA- 01 (Effective thru Jun 1995) Directory of
Certified Locks & Latches

BHVA- 02 (Effective thru Jul 1995) Directory of
Certified Door Closers

BHVA- 03 (Effective thru Jul 1996) Directory of
Certified Exit Devices

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 101 (1997) Safety to Life fromFire in

Bui | di ngs and Structures
NFPA 105 (1993) Smoke-Control Door Assenblies
NFPA 11 (1994) Low Expansi on Foam
NFPA 110 (1996) Energency and Standby Power Systens
NFPA 13 (1994) Installation of Sprinkler Systens
NFPA 13R (1994) Installation of Sprinkler Systens

in Residential Gccupancies Up to and
I ncl udi ng Four Stories in Height

NFPA 16 (1991) Del uge Foam Water Sprinkler and
Foam Wat er Spray Systens

NFPA 16A (1994) d osed-Head Foam Water Sprinkl er
Syst ens

NFPA 17A (1990) Wet Chemi cal Extingui shing Systens

NFPA 1961 (1992) Fire Hose

NFPA 1963 (1993) Fire Hose Connections

NFPA 20 (1993) Centrifugal Fire Punps

NFPA 211 (1992) Chi mmeys, Fireplaces, Vents and
Solid Fuel - Burning Appliances

NFPA 214 (1996) Water-Cooling Towers

NFPA 231C (1995) Rack Storage of Materials

NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances

NFPA 252 (1995) Fire Tests of Door Assenblies

NFPA 255 (1996) Met hod of Test of Surface Burning

Characteristics of Building Materials

NFPA 257 (1996) Fire Tests for Wndow and d ass
Bl ock Assenblies

NFPA 30 (1993) Fl anmabl e and Conbusti bl e Li qui ds
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NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

30A

31

325M

329

37

407

49

496

54

58

70

701

704

72

75

77

780

80

80A

82

8501

85C

90A

(1993) Autonobile and Marine Service
Stati on Code

(1992) Installation of G| Burning
Equi pnent

(1991) Fire Hazard Properties of Flanmable
Li qui ds, Gases, and Volatile Solids

(1992) Handl i ng Underground Rel eases of
Fl ammabl e and Conbusti bl e Li qui ds

(1994) Installation and Use of Stationary
Conbusti on Engi nes and Gas Tur bi nes

(1996) Aircraft Fuel Servicing
(1994) Hazardous Chem cal s Data

(1993) Purged and Pressurized Encl osures
for Electrical Equi prment

(1992) National Fuel Gas Code

(1995) Standard for the Storage and
Handl i ng of Liquefied Petrol eum Gases

(1996) National Electrical Code

(1996) Methods of Fire Test for
Fl ane- Resi stant Textiles and Fil ns

(1990) Identification of the Fire Hazards
of Materials

(1993) National Fire Al arm Code

(1995) Protection of Electronic
Conmput er/ Dat a Processi ng Equi pnent

(1993) Static Electricity

(1992) Installation of Lightning
Protecti on Systens

(1995) Fire Doors and W ndows

(1993) Protection of Buildings from
Exterior Fire Exposures

(1994) Incinerators, Waste and |inen
Handl i ng Systens and Equi pnent

(1992) Single Burner Boiler Operations
(1991) Prevention of Furnace

Expl osi ons/ I npl osions in Miltiple Burner
Boi | er Furnaces

(1996) Installation of Air Conditioning
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and Ventilating Systens

NFPA 90B (1993) warm Air Heating and air
Condi ti oni ng Systens

NFPA 91 (1995) Exhaust Systens for Conveyi ng of
material s

NFPA 96 (1994) Installation of Equipnent for the

Renoval of Snoke and G ease-Laden Vapors
from commerci al Cooki ng Equi pnent

NFPA 99 (1996) Health Care Facilities

STEEL DOOR | NSTI TUTE (SDA )

SDA SDI -100 (1991) Standard Steel Doors and Franes
SDA SDI -106 (1996) Standard Door Type Nonencl ature
SDA SDI - 107 (1984) Hardware on Steel Doors

(Rei nforcenent - Application)

DOCR AND HARDWARE | NSTI TUTE ( DHI )

DH A115-W (Varies) Wod Door Hardware Standards(!I ncl
Al I5-WL thru A115- W)

DH A115.1 (1990) Preparation for Mrtise Locks for
1-3/8" and 1-3/4" Doors

DH A115.1G (1994) Installation Guide for Doors and
Har dwar e

DHI - 03 (1989) Keying Systenms and Nonencl at ure

DHI - 04 (1976) Recommended Locations for Builders'

Har dware for Custom Steel Doors and Franes
DHI - 05 (1990) Recommended Locations for

Architectural Hardware for Standard steel
Doors and Franes

.2 SUBM TTALS

Submit the following in accordance with section entitled "Submttal
Pr ocedur es.

Provi de factory produced customel ectrical schematics (Von Duprin 7099) for
each opening specified to receive electrified hardware conponents.

Har dwar e and Accessori es

Manuf act ur er =SE descriptive data, technical literature, catal og cuts, and
installation instructions. Spare parts data for |ocksets, exit devices, and
closers after approval of the submittal and not later than 3 nonths prior
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to the date of occupancy. The data shall include a conplete list of parts
with factory designated part nunbers, price list and source of supply.

Har dwar e Schedul e

Har dware schedule listing all itenms to be furnished. The schedul e shal

i nclude for each item the individual quantities; manufacturer=se name and
cat al og nunbers; finishes; door and frame sizes; door opening |ocation
fire rating, hand of door, fasteners, and tenplate list.

Keyi ng System

Keyi ng schedul e devel oped in accordance after the keying neeting with the
owner. Provide tenporary cores during construction

Certificates and Cycle Test Results

Furni sh the hardware manufacturer=se certificates of conpliance stating
that the supplied material neets all specified requirenments. Each
certificate shall be signed by an official of the factory. The certificate
shal |l be dated and attached to a copy of this specification. Furnish
certificates and cycle test results with submttals.

1.3 QUALI TY ASSURANCE

Predel i very Conference: Upon approval of the Hardware Schedul e, the
construction Contractor shall arrange a conference with the hardware
supplier, Contracting Oficer and the agency to determ ne keying system
requi renents. Location of key cabinet and | abeling shall al so be determ ned.

Provi de | ocks, exit devices, and closers of one manufacturer's make and
series. Mddify hardware as necessary to provide features indicated or
speci fi ed.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Del i ver hardware in original individual containers, conplete with necessary
appurtenances including fasteners and instructions. Mrk each individual
container with item nunber as shown in hardware schedule. Deliver

per manent keys and renpvabl e cores to the Contracting O ficer, either
directly or by certified mail. Deliver construction master keys with the

| ocks.

1.5 WARRANTY
Provi de manufactures published warranty. Provide 1 year limted warranty on
all products with the exceptions of exit devices, which shall be a 3 year
warranty, and door closers, which shall be a 10 year full warranty.

PART 2 PRODUCTS

2.1 TEMPLATE HARDWARE
Hardware to be applied to netal or to prefinished doors shall be nade to
tenplate. Pronptly furnish tenplate information or tenplates to door and
frame manufacturers. Tenplate hinges shall conformto BHVA Al156.7.

Coordi nate hardware itens to prevent interference with other hardware.

2.2 HARDWARE FOR FI RE DOORS AND EXI T DOCRS
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Provide all hardware necessary to neet the requirements of NFPA 80 for fire
doors and NFPA 101 for exit doors, as well as to other requirenents
specified, even if such hardware is not specifically nentioned under

par agraph entitled, "Hardware Schedul e". Such hardware shall bear the

| abel Underwiters Laboratories, Inc., and be listed in UL BVMD or | abel ed
and |isted by another testing | aboratory acceptable to the Contracting
Oficer.

.3 HARDWARE | TEMS

H nges, pivots, |ocks, latches, exit devices, bolts, and closers shall be
clearly and permanently marked with the manufacturer's name or trademark
where it will be visible after the itemis installed. For closers name or
trademark shall be |ocated on the arm

. 3.1 H nges

Conceal ed bearing hinges of the proper quantity, size, and gauge as
recommended i n manuf acturer=se published literature.

.3.2 Locksets and Cylinders

Provi de 1000 series grade nortise style |locksets with 3 piece anti-friction
latchbolt. Al strikes shall be 4-7/8" curved lip type. Provide units which
can be field selectable for handi ng without opening of |ock body case
assenbl y.

Cylinder keyway shall match match existing facility standards.
.3.3 Exit Devices

Touch bars style devices with engraved "PUSH' pads shall be provided. Pads
shal | be overl apping AT@style with hydraulic danpers to absorb shock and
reduce noi se of operation. Wiere specified, provide lever with spring

| oaded break-away design. Under excessive force, spring | oaded | ever shal
"Break" to a location no greater than a 90 E drop position. Lever shal
return to correct positioning and operation by manually overriding spring
with lever in the reverse direction. Renovable mullion shall be of the box
type with key renovabl e feature and shall be used only with those exit
devices for which the nullions were manufactured. Devices with del ayed
egress or other electrified function shall have signage indicating
appropriate warnings or function. Al electrified conmponents shall be
products of the sanme exit device manufacture, no exceptions.

.3.5 Keyi ng System

Provi de construction interchangeabl e cores and permanent cores. Provide
key cabinet as specifi ed.

.3.7 Texture

Provi de knurl ed or abrasive coated knobs or | ever handles which lead to
danger ous areas.

.3.8 Keys
Furni sh one file key, one duplicate key, and one working key for each key
change and for each master and grand master keying system Furnish one

addi ti onal working key for each | ock of each keyed-alike group. Stanp each
key with appropriate key control synmbol and "AAFES - property - Do not
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duplicate”. Do not place room nunber on keys.
.3.9 Door Bolts

Provi de investnment cast trigger cans at automatic and constant | atching
flushbolts. Flushbolts, Coordinators, Filler Bars and Accessories shall be
products of one manufacturer.

.3.10 Cl osers and Operators

Al closers shall be the products of one manufacturer. Surface nounted
units shall be independently certified to a m ni mum of 10, 000,000 cycles in
accordance with ANSI testing procedures. All closers shall be factory
handed and tagged for each opening and be packed with a cardboard tenpl ate
clearly indicating correct nounting wthout the use of any neasuring
device. At parallel armapplications provide extra duty forged arm and
knuckl es with bronze bushings. Provide all-weather fluid with a viscosity
range of 110 FE - O F. Cd osers shall be engraved with date of manufacture
and shall have a ten (10) year full warranty.

Autormatic operators shall be of the type indicated. Units shall not require
any voltage greater than 27VDC connected to any conmponent nounted on a
netal lic door, frame, or actuator

.3.11 I dentification Marking

In addition to the manufacturer's nane or trademark on the cl oser arm each
cl oser shall bear the manufacturer's series designation under the cover.

.3.12 Over head Hol ders

Provide units with netallic end caps, shock bl ocks, slides, and conponents.
Units shall be stainless steel. Al stops shall be products of the sane
manuf act urer.

.3.13 Door Stops and Sil encers

Provide type as indicated in Sets.

.3.15 Threshol ds and Seal s

Extruded al um num of the type, gauge, profile and size as indicated.

.3.20 Speci al Tool s

Provi de special tools, such as spanner and socket w enches and doggi ng
keys, required to service and adjust hardware itens.

.3.21 FASTENERS

Provi de fasteners of proper type, quality, size, quantity, and finish with
hardware. Fasteners exposed to weather shall be of nonferrous netal or
stainless steel. Provide fasteners of type necessary to acconplish a

per manent installation

.3.22 FI NI SHES

BHVA A156.18. Hardware shall have brushed stainless steel or chrone,

unl ess specified otherwi se. Surface door closers shall have powder coated
finish. Hardware for alum num doors shall be finished to match the doors.
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2.3.23 KEY CABI NET AND CONTRCL SYSTEM
As specified.
2.4.24 HARDWARE FOR FI RE DOORS

Hardware for fire doors shall conformto the requirenents of NFPA 80, NFPA
101, and NFPA 105.

PART 3 EXECUTI ON
3.1 APPL| CATI ON

Har dware shall be located in accordance with DH publications. Adjust al
door closers and other hardware itens for proper and snooth operation

3.1.1 Fire Doors and Snoke-Control Door Assenblies
Al hardware for odors shall be in accordance with the requirenents
specified within this section. Hardware shall have a visible | abel bearing
the mark a fire Exit Hardware.

3.1.2 Weat her Stripping Installation

Handl e and install weather stripping so as to prevent damage. Provide ful
contact, weather-tight seals. Doors shall operate w thout binding.

3.1.2.1 St op- Appl i ed Weat her Stri ppi ng

Fasten in place with col or-matched sheet netal screws not nore than 9
inches o.c. after doors and franes have been finish painted.

3.1.2.2 Threshol d Installation
Extend thresholds the full width of the opening and notch end for janb
stops. Set thresholds in a full bed of sealant and anchor to floor with
cadm um pl at ed, countersunk, steel screws in expansion sl eeves.

3.2 HARDWARE LOCATI ONS

SDA SDI -100, unless indicated or specified otherw se.

a. Ki ck and Arnmor Pl ates: Push side of single-acting doors. Both sides
of doubl e-acting doors.
b. Mop Plates: Bottomflush with bottom of door.

3.3 KEY CABI NET AND CONTROL SYSTEM

Locate where directed. Tag one set of file keys and one set of duplicate
keys. Place other keys in appropriately marked envel opes, and tag each
key. Furnish conmplete instructions for setup and use of key control
system On tags and envel opes, indicate door and room nunbers and naster
key designations.

3.4 FI ELD QUALI TY CONTROL
After installation, protect hardware from paint, stains, blen shes, and

ot her damage until acceptance of work. Submt notice of testing 15 days
bef ore schedul ed, so that testing can be wi tnessed by the Contracting
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O ficer. Adjust hinges, locks, latches, bolts, holders, closers, and other
items to operate properly. Denonstrate that permanent keys operate
respecti ve | ocks, and give keys to the Omer. Correct, repair, and finish,
as directed, errors in cutting and fitting and danmage to adj oi ni ng worKk.

.5 HARDWARE SETS

Har dwar e for al um num doors shall be provided under this section. Deliver
Har dware tenpl ates and hardware, except field-applied hardware to the

al um num door and frame manufacturer for use in fabricating the doors and
frames.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 09950

WALLCOVERI NGS
12796

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 423 (1990a) Sound Absorption and Sound
Absorption Coefficients by the
Rever berati on Room Met hod

ASTM E 84 (1996a) Surface Burning Characteristics of
Buil ding Materials

ASTM F 793 (1993) Standard C assification of
Wl | covering by Durability Characteristics

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Wl | covering and Accessories; GA

Manuf acturer's descriptive data, docunmentation stating physical
characteristics, flane resistance, mldew and gernicidal characteristics.

SD-06 Instructions
Install ation; FIO.
Preprinted installation instructions for wallcovering and accessori es.
Mai nt enance; FIO.

Preprinted cl eani ng and mai ntenance instructions for wallcovering and
accessori es.

SD-13 Certificates
Wal | covering; FIO.

Manuf acturer's statenent attesting that the product furnished neets or
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exceeds specification requirenments. The statenent nust; be dated after the
award of the contract, state Contractor's nanme and address, nane the
project and location, and list the requirenments being certified.

SD- 14 Sanpl es
Wal | covering and Accessories; FIO.
Three sanples of each indicated type, pattern, and col or of wallcovering.
Sanmpl es of wall covering shall be mininum5 x 7 inches and of sufficient

size to show pattern repeat. Three sanples of each indicated type corner
guard and wai nscot cap

.3 DELI VERY AND STORAGE

Materials shall be delivered to the site in manufacturers original unopened
contai ners |abeled with manufacturers nane, pattern, texture, size and
related information. Materials shall be stored in accordance with the
manufacturer's instructions in a clean dry ventilated area with tenperature
mai nt ai ned above 60 degrees F for two days prior to installation

.4 ENVI RONVENTAL REQUI REMENTS

Areas to receive wallcovering shall be nmaintained at a tenperature above
60 degrees F for 7 days before, during, and 7 days after application

.5 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one-year period shall be provided.

.6 EXTRA MATERI ALS

Extra material fromthe sane dye |ot consisting of 0.5 yardsof full-width
wal | covering for each 30 |inear yards of wallcovering installed shall be
provi ded for maintenance.

PART 2 PRODUCTS

2.

1 WALLCOVERI NGS

Wal | coverings shall be material designed specifically for the specified
use. The wallcovering shall contain a non-nercury based m | dewide. The
wal | covering shall be type made without the use of cadm um based
stabilizers. Wallcovering shall have a Cass A flanme spread rating of 0-25
and snoke devel opnent rating of 0-50 when tested in accordance with ASTM E
84.

1.1 Vi nyl W&l | covering

Vi nyl wal |l covering shall be a vinyl coated woven or nonwoven fabric with
germcidal additives and shall conformto ASTM F 793, Category V Type I, (
13.1 to 24 ounces) total weight per square yard and width of 53/54 inches.

.5 PRI MER AND ADHESI VE

Primer and adhesive shall be of a type recommended by the wall covering
manuf acturer and shall contain a non-mercury based m | dewci de. Adhesive
shal |l be strippable type. Adhesive to install cap shall be of a type
recommended by the manufacturer of the wainscot cap
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2.6 COLOR, TEXTURE, AND PATTERN

Col or, texture, and pattern shall be as indicated on the draw ngs.
PART 3 EXECUTI ON
3.1 EXAM NATI ON

Contractor shall inspect all areas and conditions under which wall coverings
are to be installed. Contractor shall notify in witing of any conditions
detrimental to the proper and tinely conpletion of the installation. Wrk
wi Il proceed only when conditions have been corrected and accepted by the
installer.

3.2 SURFACE PREPARATI ON

Val | covering shall not be applied to surfaces that are rough, that contain
stains that will bleed through the wallcovering, or that are otherw se
unsuitable for proper installation. Cracks and holes shall be filled and
rough spots shall be sanded smboth. Surfaces to receive wallcovering shal
be thoroughly dry. Plaster surfaces shall age at |east 30 days prior to
installation of vinyl wallcoverings. Interior surfaces of exterior masonry
wal I s shall be sealed to prevent noisture penetration, then prined with a
wal | covering priner in accordance with the manufacturer's instructions.

Moi sture content of plaster, concrete, and masonry shall be tested with an
electric noisture nmeter and readi ng shall be not nore than 5 percent.
Masonry wal ls shall have flush joints. Concrete and masonry walls shall be
coated with a thin coat of joint conpound or cement plaster as a substrate
preparation. To pronote adequate adhesion of wall |ining over masonry

wal I's, the walls shall be prined as recommended by the wall |ining

manuf acturer. Surface of walls shall be prined as required by
manufacturer's instructions to pernmt ultimte renoval of wallcovering from
the wall surface. Priner shall be allowed to conpletely dry before
adhesi ve application.

3.3 | NSTALLATI ON
3.3.1 Wal | Lining

Vall lining shall be installed over masonry walls that are to receive
wal | covering. Lining shall be installed in accordance with the
manufacturer's installation instructions. Lining shall be installed
per pendi cul ar to wall covering to prevent overlapping of seans between
[ining and wal |l coveri ng.

3.3.2 Vi nyl and Fabric Wall covering
Wl | covering shall be installed in accordance with the manufacturer's
installation instructions. @ ue and adhesive spillage shall be inmediately
renoved fromwal |l covering face and seans with a renover recomended by the
manuf acturer. After the installation is conplete, the fabric wallcovering
shal | be vacuuned with a ceiling to floor notion

3.4 CLEAN UP
Upon conpl etion of the work, wallcovering shall be left clean and free of
dirt or soiling. Surplus materials, rubbish, and debris resulting fromthe
wal | covering installation shall be renbved and area shall be left clean

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 15250
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS
11/96

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. At the discretion of the government, the manufacturer of
any material supplied will be required to furnish test reports pertaining
to any of the tests necessary to assure conpliance with the standard or
standards referenced in this specification

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1996) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 580 (1995a) Stainless and Heat-Resisting Stee
Wre

ASTM B 209 (1996) Al umi num and Al um num Al | oy Sheet
and Pl ate

ASTM C 195 (1990) M neral Fiber Thermal |nsulating
Cement

ASTM C 449 (1995) Mneral Fiber Hydraulic-Setting

Thermal Insul ating and Fi ni shi ng Cenent

ASTM C 533 (1985; R 1990) Calcium Silicate Bl ock and
Pi pe Thermal Insul ation

ASTM C 534 (1994) Preformed Fl exible Elastoneric
Cellular Thernmal Insulation in Sheet and
Tubul ar Form

ASTM C 547 (1995) M neral Fiber Pipe Insulation
ASTM C 552 (1991) Cellular G ass Thermal Insulation
ASTM C 553 (1992) M neral Fiber Blanket Ther mal

I nsul ation for Commercial and | ndustri al
Appl i cations

ASTM C 612 (1993) Mneral Fiber Block and Board
Thermal Insul ation

ASTM C 647 (1995) Properties and Tests of Mastics and
Coating Finishes for Thermal |nsul ation

ASTM C 795 (1992) Thermal Insulation for Use in
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Contact Wth Austenitic Stainless Steel

ASTM C 871 (1995) Test Methods for Chem cal Analysis
of Thermal Insulation Materials for
Leachabl e Chloride, Fluoride, Silicate,
and Sodi um | ons

ASTM C 916 (1985; R 1990) Adhesives for Duct Thermal
I nsul ation

ASTM C 920 (1994) El astoneric Joint Seal ants

ASTM C 921 (1989 R, 1996) Determ ning the Properties
of Jacketing Materials for Thermal
I nsul ation

ASTM C 1126 (1989; R 1994) Specification for faced or
Unfaced Rigid Cellular Phenolic Thernal
I nsul ation

ASTM D 3278 (1989) Test Methods for Flash Point of
Li qui ds by Setafl ash C osed- Cup Appar at us

ASTM E 84 (1996a) Surface Burning Characteristics of
Buil ding Materials

ASTM E 96 (1995) water Vapor Transm ssion of
Material s

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND
FI TTI NGS5 | NDUSTRY ( MSS)

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

M DWEST | NSULATI ON CONTRACTORS ASSCCI ATI ON (M CA)

M CA- 01 (1993) National Commercial & Industrial
I nsul ati on Standards

.2 SYSTEM DESCRI PTI ON

Fi el d-applied insulation and accessori es on nechani cal systens shall be as
specified herein; factory-applied insulation is specified under the piping,
duct or equipment to be insulated. Field applied insulation materials
required for use on Governnent-furnished itens as listed in the SPECI AL
CONTRACT REQUI REMENTS shal |l be furnished and installed by the Contractor.
.3  GENERAL QUALITY CONTROL

.3.1 Standard Products

Materials shall be the standard products of manufacturers regularly engaged
in the manufacture of such products and shall essentially duplicate itens
that have been in satisfactory use for at least 2 years prior to bid

openi ng.

.3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore
simlar type jobs within the last 5 years.
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3.3 Surface Burning Characteristics

Unl ess ot herwi se specified, insulation not covered with a jacket shall have
a flame spread rating no higher than 75 and a snoke devel oped rating no

hi gher than 150. The outside surface of insulation systens which are
located in air plenuns, in ceiling spaces, and in attic spaces shall have a
flame spread rating no higher than 25 and a snoke devel oped rating no

hi gher than 50. Insulation materials |located exterior to the building
perimeter are not required to be fire-rated. Flane spread and snoke

devel oped ratings shall be determned by ASTM E 84. Insulation shall be
tested in the sane density and installed thickness as the material that
shall be used in the actual construction. Jackets shall comply with the
flane spread and snoke devel oped ratings of 25/50 as determ ned by ASTM E 84.

.3.4 Identification of Materials

Packages or standard containers of insulation, jacket material, cenents,
adhesi ves, and coatings delivered for use, and sanples required for
approval shall have manufacturer's stanp or |abel attached giving the nane
of the manufacturer and brand, and a description of the material

.4 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 14 Sanpl es
Thermal I nsulation Materials; GA

A conplete list of materials, including manufacturer's descriptive
technical literature, performance data, catalog cuts, and installation
instructions. The product nunber, k-value, thickness and furnished
accessories for each mechani cal systemrequiring insulation shall be

i ncluded. Materials furnished under this section of the specification
shall be submitted at one tine.

After approval of materials and prior to applying insulation a booklet
shal |l be prepared and submitted for approval. The booklet shall contain
mar ked-up M CA-01 plates (or detail drawi ngs show ng the insulation
material and insulating system) for each pipe, duct, or piece of equipnent
which is/are required to be insulated per this specification. The MCA

pl ates shall be marked-up showing the materials to be installed in
accordance with the requirenments of this specification for the specific

i nsul ation application. The Contractor shall submt all MCA Plates
required to show the entire insulating system including Plates required to
show i nsul ati on penetrations, vessel bottom and top heads, |egs, and skirt
i nsulation as applicable. |If the Contractor elects to submt detail ed
drawi ngs instead of marked-up M CA Plates, the detail draw ngs shall show
cut - away, section views, and details indicating each conponent of the

i nsul ati on system and showi ng provisions for insulating jacketing, and
seal ing portions of the equipnent. For each type of insulation
installation on the drawi ngs, provide a |abel which identifies each
conponent in the installation (i.e., the duct, insulation, adhesive, vapor
retarder, jacketing, tape, nechanical fasteners, etc.) Indicate insulation
by type and manufacturer. Three copies of the booklet shall be submtted
at the jobsite to the Contracting Oficer. One copy of the approved
bookl et shall remain with the insulation Contractor's display sanple and
two copies shall be provided for Governnment use
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After approval of materials actual sections of installed systens properly
i nsulated in accordance with the specification requirenents shall be

di spl ayed. Such actual sections nust remain accessible to inspection

t hroughout the job and will be reviewed fromtinme to time for controlling
the quality of the work throughout the construction site. Each material
used shall be identified, by indicating on an attached sheet the
specification requirenment for the material and the material by each

manuf acturer intended to neet the requirenent. Display sanple sections
will be inspected at the jobsite by the Contracting O ficer. Approved

di spl ay sanpl e sections shall remain on display at the jobsite during the
construction period. Upon conpletion of construction, the display sanple
sections will be closed and seal ed.

Pi pe Insulation Display Sections: Display sanple sections shall include as
a mnimum an el bow or tee, a valve, dielectric unions and flanges, a hanger
with protection shield and insulation insert, or dowel as required, at
support point, method of fastening and sealing insulation at |ongitudina
lap, circunferential lap, butt joints at fittings and on pipe runs, and
term nating points for each type of pipe insulation used on the job, and
for hot pipelines and cold pipelines, both interior and exterior, even when
the sane type of insulation is used for these services.

Duct Insulation Display Sections: Display sanple sections for rigid and
flexible duct insulation used on the job. A display section for duct

i nsul ati on exposed to weat her shall be protected by enclosing with a

t emporary coveri ng.

1.5 STORAGE

Materials shall be delivered in the manufacturer's unopened contai ners.
Materials delivered and placed in storage shall be provided with protection
fromweather, humdity, dirt, dust and other contam nants by the
Contractor. Insulation material and supplies that becone dirty, dusty,

wet, or otherw se contam nated may be rejected by the Contracting Oficer

PART 2 PRODUCTS
2.1 GENERAL MATERI ALS

Materials shall be conpatible and shall not contribute to corrosion,
soften, or otherw se attack surfaces to which applied in either the wet or
dry state. Materials to be used on stainless steel surfaces shall neet
ASTM C 795 requirenents. Materials shall be asbestos free and conformto
the foll ow ng:

2.1.1 Adhesi ves

2.1.1.1 Acousti cal Lining Insulation Adhesive
Insul ation shall be applied in cut-to-size pieces attached to the interior
of the duct with a nonflanmable, fire-resistant adhesive conformng to ASTM
C 916, Type |I. Exposed edges of the liner at the duct ends and at other
joints where the lining will be subject to erosion shall be coated with a
heavy brush coat of the nonflammble, fire-resistant adhesive to prevent
del am nati on of glass fibers.

2.1.1.2 M neral Fiber Insulation Cenent
Cenent shall be in accordance with ASTM C 195.

2.1.1.3 Laggi ng Adhesi ve
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Laggi ng adhesives shall be nonflammabl e and fire-resistant and shall have
fl ane spread and snoke devel oped ratings of 25/50 when neasured in
accordance with ASTM E 84. Adhesives shall be either the dass 1 or d ass
2 type as defined here. Cass 1 adhesive shall be pignented red and be
suitable for bonding fibrous glass cloth to faced and unfaced fibrous gl ass
i nsul ati on board; for bonding cotton brattice cloth to faced and unfaced

fi brous glass insulation board; for sealing edges of and bounding fibrous
gl ass tape to joints of fibrous glass board; or for bonding |agging cloth
to thermal insulation. dass 2 adhesive shall be pignented white and be
suitable for attaching fibrous glass insulation to netal surfaces. Lagging
adhesi ves shall be applied in strict accordance with the manufacturer's
reconmendati ons.

1.2 Cont act Adhesi ve

Adhesi ve may be di spersed in a nonhal ogenated organic solvent with a | ow
flash point (flash point Iess than m nus 25 degrees Fwhen tested in
accordance with ASTM D 3278) or, dispersed in a nonflanmabl e organic

sol vent which shall not have a fire point below 200 degrees F. The
adhesi ve shall not adversely affect, initially or in service, the
insulation to which it is applied, nor shall it cause any corrosive effect
on netal to which it is applied. Any solvent dispersing nediumor volatile
conmponent of the adhesive shall have no objectionable odor and shall not
contai n any benzene or carbon tetrachloride. The dried adhesive shall not
omt nauseous, irritating, or toxic volatile matters or aerosols when the
adhesive is heated to any tenperature up to 212 degrees F. The adhesive
shal | be nonfl anmabl e and fire resistant.

.1.3 Caul ki ng
ASTM C 920, Type S, Grade NS, O ass 25, Use A
1.4 Cor ner Angl es

Nom nal 0.016 inch alumnum 1 x 1 inch with factory applied kraft
backi ng. Al um num shall be ASTM B 209, Alloy 3003, 3105, or 5005.

.1.5 Fi ni shi ng Cenent

M neral fiber hydraulic-setting thermal insulating cement ASTM C 449.

.1.6 Fi brous G ass Coth and 3 ass Tape

Fi brous glass cloth and gl ass tape shall have flane spread and snoke

devel oped ratings of no greater than 25/50 when neasured in accordance with
ASTM E 84. Fibrous glass cloth and tape; 20 x 20 maxi mum si ze nesh. Tape
shall be 4 inch wide rolls. Cass 3 tape shall be 4.5 ounces per square
yard.

1.7 St apl es

Qutward clinching type nonel .

.1.8 Jacket s

ASTM C 921, Type |, maxi num noi sture vapor transm ssion 0.02 perns, m nimum
puncture resi stance 50 Beach units on all surfaces except conceal ed
ductwork, where a mni num puncture resistance of 25 Beach units is
acceptable. Mninumtensile strength, 35 pound/inch width. ASTM C 921

Type 11, mnimum puncture resistance 25 Beach units, tensile strength
m ni mum 20 pound/inch width. Jackets used on insulation exposed in
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finished areas shall have white finish suitable for painting w thout sizing.
2.1.8.1 VWite Vapor Retarder ASJ (Al Service Jacket)

For use on hot/cold pipes, ducts, or equipnment. Vapor retarder jackets
used on insul ation exposed in finished areas shall have white finish
suitable for painting w thout sizing.

2.1.8.2 Al um num Jacket s

Al um num j ackets shall be corrugated, enbossed or snmooth sheet, 0.016 inch
nom nal thickness; ASTM B 209, Tenper H14, Tenper H16, Alloy 3003, 5005, or
3105 with factory applied noisture retarder. Corrugated al um num j acket
shal |l not be used outdoors. Al um num jacket securing bands shall be Type
304 stainless steel, 0.015 inch thick, 1/2 inch wide for pipe under 12
inch diameter and 3/4 inch wide for pipe over 12 inch dianeter. Al um num
jacket circunferential seam bands shall be 2 x 0.016 inch al um num

mat chi ng jacket material. Bands for insulation below ground shall be 3/4
x 0.020 inch) thick stainless steel, or fiberglass reinforced tape. The
jacket may, at the option of the Contractor, be provided with a factory
fabricated Pittsburg or "Z" type longitudinal joint. Wen the "Z" joint is
used, the bands at the circunferential joints shall be designed by the
manuf acturer to seal the joints and hold the jacket in place.

2.1.8.3 Pol yvi nyl Chl oride (PVC) Jackets

Pol yvi nyl chloride (PVC) jacket and fitting covers shall have hi gh i npact
strength, UV resistant rating or treatnment and noderate chem cal resistance
wi th m ni mum thi ckness 0.030 inch. Insulation under PVC jacket shall neet
jacket manufacturer's witten recomrendati ons.

2.1.9 Vapor Retarder Coating
The vapor retarder coating shall be fire and water resistant and
appropriately selected for either outdoor or indoor service. Color shal
be white. The water vapor pernmeance of the conpound shall not exceed 0.05
perm and shall be determ ned according to procedure B of ASTM E 96
utilizing apparatus described in ASTM E 96. The coating shall be a
nonfl ammabl e, fire resistant type. The flash point of the conpound shal
not be less than 80 degrees F and shall be determi ned in accordance with
ASTM D 3278. Al other application and service properties shall be in
accordance with ASTM C 647.

2.1.10 Wre

Soft anneal ed ASTM A 580 Type 302, 304 or 316 stainless steel, 16 or 18
gauge.

2.2 Pl PE | NSULATI ON MATERI ALS

Pi pe insulation materials shall be as foll ows:
2.2.1 Aboveground Col d Pipeline

Insulation for mnus 30 degrees to Plus 60 degrees F shall be as foll ows:
2.2.1.1 Cel lular d ass

ASTM C 552, Type II, and Type II1.

2.2.1.2 Fl exi bl e Cellul ar I nsul ation

Page 6



ASTM C 534, Type | or Il. Type Il shall have vapor retarder skin on both
sides of the insulation.

.2.1.3 Phenol i c I nsul ati on

ASTM C 1126, Type I1l1. A maxi mum al |l owabl e | eachabl e chl ori de cont ent
shall conply with ASTM C 795 when tested in accordance with ASTM C 871.

. 2.2 Aboveground Hot Pipeline

For aboveground hot pipeline above 60 degrees F insulation the foll ow ng
requi renents shall be net.

.2.2.1 M neral Fi ber

ASTM C 547, Cass 1 or Cass 2 as required for the operating tenperature
range.

.2.2.2 CalciumSilicate

ASTM C 533, Type | indoor only, or outdoors above 250 degrees F pipe
t enper at ur e.

.2.2.3 Cel lular d ass

ASTM C 552, Type Il and Type I11I.

.2.2.4 Fl exi ble Cellular Insulation

ASTM C 534, Type | or Il to 200 degrees F service.

.2.2.5 Phenolic I nsul ation

ASTM C 1126 Type Il to 250 F service. A maxi num all owabl e | eachabl e
chloride content shall conply with ASTM C 795 when tested in accordance
with ASTM C 871.

. 2.3 Bel ow ground Pi peline Insulation

ASTM C 552, Type I1.

.3 DUCT | NSULATI ON MATERI ALS

Duct insulation materials shall be as foll ows:

. 3.1 Rigid M neral Fiber

ASTM C 612, O ass 1.

.3.2 Fl exi bl e M neral Fiber

ASTM C 553, Type |, dass B-2.

.3.3 Cel lular d ass

ASTM C 552, Type |.

.3.4 Phenol i ¢ Foam

ASTM C 1126 Type II. A maxi mum al | owabl e | eachabl e chl ori de content shall
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comply with ASTM C 795 when tested in accordance with ASTM C 871.
.3.5 Fl exi bl e Cel I ul ar

ASTM C 534 Type |1I.

.4 EQUI PVENT | NSULATI ON MATERI ALS

Equi prent insulation materials shall be as foll ows:
4.1 Col d Equi prent | nsul ati on

For tenperatures bel ow 60 degrees F.

.4.1.1 Cel lular d ass

ASTM C 552, Type I, Type IIl, or Type IV as required.
.4.1.2 Fl exi ble Cellular Insulation

ASTM C 534, Type I1.

.4.1.3 Phenol i ¢ Foam

ASTM C 1126 Type II. A maxi mum al | owabl e | eachabl e chl ori de content shall
conmply with ASTM C 795 when tested in accordance with ASTM C 871.

.4.2 Hot Equi prent | nsul ation
For tenperatures above 60 degrees F.
.4.2.1 Rigid M neral Fiber

ASTM C 612, Type 2, 3, 4 or 5 as required for tenperature encountered to
1800 degrees F.

.4.2.2 Fl exi bl e M neral Fi ber

ASTM C 553, Type 1, 2, 3, 4, 5, 6, or 7 as required for tenperature
encountered to 1200 degrees F.

.4.2.3 Calcium Silicate

ASTM C 533, Type |, indoors only, or outdoors above 250 degrees F. Pipe
shape may be used on diesel engi ne exhaust piping and mufflers to 1200
degrees F.

.4.2.4 Cel lular d ass

ASTM C 552, Type I, Type IIl, or Type IV as required.

.4.2.5 Fl exi ble Cellular Insulation

ASTM C 534, Type II, to 200 degrees F.

.4.2.6 Phenol i ¢ Foam

ASTM C 1126 Type Il to 250 degrees F. A nmaxinmum all owabl e | eachabl e

chloride content shall conply with ASTM C 795 when tested in accordance
with ASTM C 871.
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PART 3 EXECUTI ON

3.

3.

1 APPLI| CATI ON - GENERAL
1.1 Install ation

Except as otherw se specified, material shall be installed in accordance
with the manufacturer's witten instructions. |Insulation materials shal

not be applied until tests specified in other sections of this
specification are completed. Material such as rust, scale, dirt and

noi sture shall be renoved fromsurfaces to receive insulation. Insulation
shal |l be kept clean and dry. Insulation shall not be renoved fromits

shi pping containers until the day it is ready to use and shall be returned
to like containers or equally protected fromdirt and noisture at the end
of each workday. Insulation that becones dirty shall be thoroughly cl eaned
prior to use. |If insulation beconmes wet or if aforenentioned cl eani ng does
not restore the surfaces to Iike new condition, the insulation will be
rejected, and shall be imediately renoved fromthe jobsite. Joints shal
be staggered on multi layer insulation. Mneral fiber thermal insulating
cenent shall be mxed with dem neralized water when used on stainless stee
surfaces. Insulation, jacketing and accessories shall be installed in
accordance with M CA-01 standard pl ates except where nodified herein or on
t he draw ngs.

.1.3 Pai nting and Fi ni shing

Pai nting shall be as specified in Section 09900 PAI NTI NG GENERAL.

.1.4 Fl exi ble Cellul ar I nsul ation

Fl exi bl e cellular insulation shall be installed with seans and joints
sealed with a contact adhesive. Flexible cellular insulation shall not be
used on surfaces greater than 200 degrees F. Seans shall be staggered
when applying multiple layers of insulation. |Insulation exposed to weat her
and not shown to have jacketing shall be protected with two coats of W/
resistant finish as recommended by the manufacturer after the adhesive is
dry.

.1.5 Welding

No wel di ng shall be done on piping, duct or equipnent without witten
approval of the Contracting Oficer. The capacitor discharge wel di ng
process may be used for securing netal fasteners to duct.

.1.6 Pi pes/ Duct s/ Equi prrent whi ch Require Insul ation

Insulation is required, unless stated otherw se, on all pipes, ducts, or
equi prent, which operate at or below 60 F and at or above 80 F

.2 Pl PE | NSULATI ON | NSTALLATI ON
2.1 Pi pe I nsul ation

.2.1.1 Cener al

Pi pe insulation shall be installed on aboveground hot and col d pipeline
systens as specified belowto forma continuous thermal retarder, including
straight runs, fittings and appurtenances unl ess specified otherw se.
Installation shall be with full Iength units of insulation and using a
single cut piece to conplete a run. Cut pieces or scraps abutting each
other shall not be used. Pipe insulation shall be omtted on the foll ow ng:
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3.

2.

. 2.

1

1

o

Pi pe used solely for fire protection

Chrom um pl ated pipe to plunbing fixtures. However, fixtures for
use by the physically handi capped shall have the hot water supply
and drain, including the trap, insulated where exposed.

Sanitary drain |ines.

Uni ons in pipe above 60 degrees F

Strainers in pipe above 60 degrees F

Check val ves in pipe above 60 degrees F

Ai r chanbers.

Pi pes Passing Through Sl eeves

Pi pe insulation shall be continuous through the sleeve.

An al um num jacket with factory applied noisture retarder shall be
provi ded over the insulation wherever penetrations require sealing.

VWere penetrating interior walls, the alum numjacket shall extend
2 inches beyond either side of the wall and shall be secured on
each end with a band.

VWere penetrating floors, the alum numjacket shall extend froma
poi nt bel ow the backup material to a point 10 inches above the
floor with one band at the floor and one not nore than 1 inch
fromthe end of the al um numjacket.

VWere penetrating waterproofed floors, the alum numjacket shal
extend from bel ow the backup material to a point 2 inchesabove
the flashing with a band 1 inch fromthe end of the al um num

j acket .

VWhere penetrating exterior walls, the alum num jacket required for
pi pe exposed to weat her shall continue through the sleeve to a
point 2 inches beyond the interior surface of the wall.

VWere penetrating roofs, pipe shall be insulated as required for
interior service to a point flush with the top of the flashing and
sealed with vapor retarder coating. The insulations for exterior
application shall butt tightly to the top of flashing and interior
i nsulation. The exterior alum numjacket shall extend 2 inches
down beyond the end of the insulation to forma counter flashing.
The flashing and counter flashing shall be seal ed underneath with
caul ki ng.

In high abuse areas such as janitor closets and traffic areas in
equi prent roomns, Kkitchens, and mechani cal roons, alum numjackets
shall be utilized. Pipe insulationto the 5 ft |level shall be
pr ot ect ed.

Pi pes Passi ng Through Hangers
I nsul ation, whether hot or cold application, shall be continuous
t hrough hangers. Al horizontal pipes 2 inchesand snaller shal

be supported on hangers with the addition of a Type 40 protection
shield to protect the insulation in accordance with MSS SP-69.
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3.2.1.4

VWhenever insul ation shows signs of being conpressed, or when the
i nsul ation or jacket shows visible signs of distortion at or near
t he support shield, insulation inserts as specified bel ow for

pi ping larger than 2 inches shall be install ed.

Hori zontal pipes larger than 2 inches at 60 degrees F and above
shal | be supported on hangers in accordance with MS SP-69, and
Section 15400 PLUMBI NG GENERAL PURPOSE.

Hori zontal pipes larger than 2 inchesbelow 60 degrees F shall be
supported on hangers with the addition of a Type 40 protection
shield in accordance with M5S SP-69. An insulation insert of
cellular glass or calciumsilicate shall be installed above each
shield. The insert shall cover not |ess than the bottom 180
degree arc of the pipe. Inserts shall be the sanme thickness as
the insulation, and shall extend 2 inches on each end beyond the
protection shield. Wen insulation inserts are required per the
above, and the insulation thickness is less than 1 inch,wboden or
cork dowel s or blocks may be installed between the pipe and the
shield to prevent the weight of the pipe fromcrushing the
insulation as an option to installing insulation inserts. The

i nsul ation jacket shall be continuous over the wooden dowel,
wooden bl ock, or insulation insert.

Vertical pipes shall be supported with either Type 8 or Type 42
riser clanps with the addition of two Type 40 protection shields
i n accordance with MSS SP-69 covering the 360 degree arc of the
insulation. An insulation insert of cellular glass or calcium
silicate shall be installed between each shield and the pipe. The
i nsert shall cover the 360 degree arc of the pipe. Inserts shal
be the sanme thickness as the insulation, and shall extend 2 inches
on each end beyond the protection shield. Wen insulation
inserts are required per the above, and the insulation thickness
is less than 1 inch, wooden or cork dowels or blocks may be
installed between the pipe and the shield to prevent the hanger
fromcrushing the insulation as an option instead of installing
insulation inserts. The insulation jacket shall be continuous
over the wooden dowel, wooden block, or insulation insert. The
vertical weight of the pipe shall be supported with hangers
| ocated in a horizontal section of the pipe. Wen the pipe riser
is longer than 30 feet, the weight of the pipe shall be
additionally supported with hangers in the vertical run of the
pi pe which are directly clanped to the pipe, penetrating the pipe
i nsul ati on. These hangers shall be insulated and the insulation
jacket sealed as indicated herein for anchors in a simlar service.

Inserts shall be covered with a jacket material of the sane
appearance and quality as the adjoining pipe insulation jacket,
shal |l overlap the adjoining pipe jacket 1-1/2 inches, and shal

be sealed as required for the pipe jacket. The jacket materi al
used to cover inserts in flexible cellular insulation shal
conformto ASTM C 921, Type 1, and is allowed to be of a different
material than the adjoining insulation materi al

Pi pes Passing Through Walls

For hot water pipes supplying lavatories or other simlar heated
service which requires insulation, the insulation shall be

term nated on the backside of the finished wall. The insulation
term nation shall be protected with two coats of vapor barrier
coating with a mnimumtotal thickness of 1/16 inch applied with
gl ass tape enbedded between coats (if applicable). The coating
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shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. dass tape seans shall overlap 1 inch
Caul k the annul ar space between the pipe and wall penetration
Cover the pipe and wall penetration with a properly sized (well
fitting) escutcheon plate. The escutcheon plate shall overlap the
wal | penetration at |east 3/8 inch.

b. For donestic cold water pipes requiring insulation, the insulation
shall be term nated on the finished side of the wall (i.e.
i nsul ati on must cover the pipe throughout the wall penetration).
The insulation shall be protected with two coats of vapor barrier
coating with a mnimumtotal thickness of 1/16 inch. The coating
shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. Caulk the annular space between the pipe
and wal | penetration. Cover the pipe and wall penetration with a
properly sized (well fitting) escutcheon plate. The escutcheon
pl ate shall overlap the wall penetration by at least 3/8 inch

3.2.1.5 Fl exi bl e Cellular Pipe Insulation
Fl exi bl e cellular pipe insulation shall be tubular formfor pipe sizes 6
inches and |l ess. Type Il sheet insulation used on pipes larger than 6
i nches shall not be stretched around the pipe. On pipes |larger than 12
i nches, adhere insulation directly to the pipe on the |lower 1/3 of the
pi pe. Seans shall be staggered when applying multiple | ayers of
insulation. Sweat fittings shall be insulated with mter-cut pieces the
same size as on adjacent piping. Screwed fittings shall be insulated with
sleeved fitting covers fabricated frommter-cut pieces and shall be
over | apped and seal ed to the adjacent pipe insulation

3.2.2 Aboveground Col d Pi pel i nes

The follow ng shall be included for aboveground cold pipelines mnus 30
degrees to plus 60 degrees F:

a. Make-up water.
b. Horizontal and vertical portions of interior roof drains.
c. Refrigerant suction lines.
d. Chilled water.
e. Dual tenperature water, i.e. HVAC hot/chilled water.
f. Ar conditioner condensate drains.
3.2.2.1 I nsul ati on Thi ckness

I nsul ation thickness for cold pipelines shall be determ ned using Table I

Table I - Cold Piping Insulation Thickness
Pi pe Size (inches)
Runout s lin 1.25 - 2.5 - 5 - 8 in
Type of up to & 21in 4 in 6 in &
Service Mat eri al 2 in* | ess | ar ger
Chilled water CG 1.5 1.5 1.5 2.0 2.0 2.
supply & FC 0.5 1.0 1.0 1.0 1.0 1.
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Table I - Cold Piping Insulation Thickness
Pi pe Size (inches)

Runout s lin 1.25 - 2.5 - 5 - 8 in

Type of up to & 21in 4 in 6 in &
Service Mat eri al 2 in* | ess | ar ger
return & dual PF 0.5 1.0 1.0 1.0 1.0 1.0
tenp piping

Col d donestic CG 1.5 1.5 1.5 1.5 1.5 1.5
wat er, above FC 3/8 3/8 3/8 3/8 3/8 3/8
and bel ow PF 3/8 3/8 3/8 3/8 3/8 3/8
cei lings

Exposed FC 0.5 0.5 0.5 0.5 34 34
| avat ory M- 0.5 1.0 1.0 1.5 1.5 1.5

drai ns exposed
donestic water
pi ping &
drains to
areas for
handi cap
per sonnel

*When runouts to termnal units exceed 12 feet, the entire |l ength of runout
shall be insulated |ike main feed pipe.

LEGEND:

PF - Phenol i c Foam
CG - Cellular d ass
CS - CalciumSilicate
MF - Mneral Fiber

FC - Flexible Cellular

3.2.2.2 Jacket for Fibrous, Cellular dass, and Phenolic Foam I nsul ated Pi pe

Insul ation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket. Insulation inside the building shown
to be protected with an al um num jacket shall have the insulation and vapor
retarder jacket installed as specified herein. The alum num jacket shal

be installed as specified for piping exposed to weather, except sealing of
the I aps of the alum num jacket is not required. In high abuse areas such
as janitor closets and traffic areas in equiprment roons, kitchens, and
mechani cal roons, alum num jackets shall be utilized. Pipe insulation to
the 5 ft level will be protected.

3.2.2.3 Insulation for Straight Runs (Fibrous, Cellular G ass and Phenolic
a. Insulation shall be applied to the pipe with joints tightly
butted. The ends of fibrous insulation shall be sealed off with
vapor retarder coating at intervals not to exceed 15 feet.
b. Longitudinal laps of the jacket material shall overlap not |ess
than 1-1/2 inches. Butt strips 3 inches w de shall be provided

for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
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2.

4 inch centers if not factory self-sealing.

Factory self-sealing | ap systenms may be used when the anbient
tenperature is between 40 degrees and 120 degrees F during
installation. The |lap systemshall be installed in accordance
wi th manufacturer's recommendati ons. Stapler shall be used only
if specifically recommended by the manufacturer. Were gaps
occur, the section shall be replaced or the gap repaired by
appl yi ng adhesi ve under the lap and then stapling.

Al Staples, including those used to repair factory self-seal |ap
systens, shall be coated with a vapor retarder coating. All
seans, except those on factory self-seal systens shall be coated
wi t h vapor retarder coating.

Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and securing
it with adhesive, stapling, and coating with vapor retarder
coating. The patch shall extend not less than 1-1/2 inches past
t he break.

At penetrations such as thernoneters, the voids in the insulation
shall be filled and sealed with vapor retarder coating.

Insulation for Fittings and Accessories

Pi pe insul ation shall have ends thoroughly coated with a vapor
retarder coating not less than 6 inches fromeach flange, union
val ve, anchor, or fitting in all directions.

Precut, preforned insulation for placenent over fittings, flanges,
uni ons, val ves, anchors, and nmechani cal couplings shall be used.
Precut, preformed insulation shall exhibit the sane properties as
the adjoining pipe insulation. Were precut/preforned is

unavail able, rigid preformed pipe insulation sections may be
segnented into the shape required. Insulation of the sanme

t hi ckness and conductivity as the adjoining pipe insulation shal
be used. If nesting size insulation is used, the insulation
shoul d be overlapped 2 inches or one pipe diameter. Loose fil

m neral fiber or insulating cement shall be used to fill the
voids. El bows insul ated using segnents shall not have less than 3
segnents per el bow

Upon conpl etion of installation of insulation on flanges, unions,
val ves, anchors, fittings and accessories, termnations and

i nsul ation not protected by factory vapor retarder jackets or PVC
fitting covers shall be protected with two coats of vapor retarder
coating with a mnimumtotal thickness of 1/16 inch, applied wth
gl ass tape enbedded between coats. Tape seans shall overlap 1

i nch. The coating shall extend out onto the adjoining pipe

i nsul ation 2 inches.

Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |ess than 6
inches fromthe insulation surface.

Fl exi bl e connecti ons at punps and ot her equi prent shall be
insulated with « inch flexible cellular insulation, unless

ot herw se indi cat ed.

I nsul ation shall be marked showi ng the |ocation of unions,
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strai ners, and check val ves.

3.2.2.5 Optional PVC Fitting Covers

At the option of the Contractor, prenolded, one or two piece PVC fitting
covers may be used in lieu of the vapor retarder and enbedded gl ass tape.
Factory prenol ded insul ati on segnments shall be used under the fitting

covers for elbows. Insulation segments shall be the same thickness as

adj oi ni ng pipe insulation and the insulation shall be protected with one
coat of vapor retarder coating under the PVC cover. The covers shall be
secured by PVC vapor retarder tape, adhesive, seal-welding or with tacks
made for securing PVC covers. Seans in the cover, and tacks and laps to

adj oi ni ng pi pe insulation jacket, shall be sealed with vapor retarder tape

to ensure that the assenbly has a continuous vapor seal
.2.3 Aboveground Hot Pipelines
For hot pipelines above 60 degrees F the follow ng shall be included:
a. Donestic hot water.
b. Steam
c. Condensate.
d. Hot water heating.
e. Heated oil.
f. Water defrost lines in refrigerated roons.

.2.3.1 I nsul ation Thi ckness

I nsul ation thickness for hot pipelines shall be determ ned using Table 11

LECEND:

PF - Phenol i c Foam

CG - Cellular dass

CS - CalciumSilicate

MF - M neral Fiber

FC - Flexible Cellular

Table Il - Hot Piping Insulation Thickness
Pi pe Size (inches)

Type of Runout s lin 1.25 - 2.5 - 5 - 8 in
Service up to & 2 4 6 &
(degrees F) Mat eri al 21in | ess in in in | ar ger
Hot donestic CG 1.5 1.5 1.5 1.5 1.5 1.5
wat er supply FC 0.5 1.0 1.0 1.5 1.5 1.5
& recircul ating PF 0.5 1.0 1.0 1.0 1.0 1.0
system (200 F MF 0.5 1.0 1.0 1.5 1.5 1.5
max)
Heati ng hot CG 1.5 1.5 2.0 2.0 2.0 2.5
wat er, supply PF 0.5 1.0 1.0 1.0 1.0 1.5
& return (250 MF 0.5 1.5 1.5 2.0 2.5 3.0
F max) CSs 1.0 1.5 2.0 2.5 2.5 2.5
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Table Il - Hot Piping Insulation Thickness
Pi pe Size (inches)

Type of Runout s lin 1.25 - 2.5 - 5 - 8in
Service up to & 2 4 6 &
(degrees F) Mat eri al 21in | ess in in in | ar ger

*When runouts to termnal units exceed 12 feet, the entire |l ength of runout
shall be insulated |ike the main feed pipe.

3.2.3.2 Jacket for Insulated Pipe

I nsul ation shall be covered, in accordance with manufacturer's
recomendations, with a factory applied Type Il jacket or field applied
al um num where required or seal wel ded PVC

3.2.3.3 Insulation for Strai ght Runs
a. Insulation shall be applied to the pipe with joints tightly butted.

b. Longitudinal laps of the jacket material shall overlap not |ess
than 1-1/2 inches, and butt strips 3 inches w de shall be
provided for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. Adhesive may be
omtted where pipe is conceal ed.

d. Factory self-sealing |ap systens may be used when the anbient
tenperature is between 40 degrees and 120 degrees F and shall be
installed in accordance with manufacturer's instructions. Laps
and butt strips shall be stapled whenever there is nonadhesi on of
the system \Where gaps occur, the section shall be replaced or
the gap repaired by applying adhesive under the | ap and then
st apl i ng.

e. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and be secured
wi th adhesive and stapled on 4 inch centers if not factory
self-sealing. Adhesive may be onmitted where pipe is conceal ed.
Patch shall extend not less than 1-1/2 inches past the break

f. Install flexible cellular pipe insulation by slitting tubular
sections and applying onto piping or tubing. Alternately,
whenever possible, slide unslit sections over the open ends of
pi ping or tubing. Al seans and butt joints shall be secured and
seal ed with adhesive. Wen using self seal products only the butt
joints shall be secured with adhesive. Insulation shall be pushed
on the pipe, never pulled. Stretching of insulation may result in
open seans and joints. All edges shall be clean cut. Rough or
j agged edges of the insulation shall not be permtted. Proper
tool s such as sharp knives nust be used. Type Il sheet insulation
when used on pipe larger than 6 inches shall not be stretched
around the pipe. On pipes larger than 12 inches, adhere sheet
insulation directly to the pipe on the lower 1/3 of the pipe.

3.2.3.4 Insulation for Fittings and Accessories

a. The run of the line pipe insulation shall have the ends brought up
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3.

to the item

b. Insulation of the same thickness and conductivity as the adjoining
pi pe insul ation, either prenol ded or segnmented, shall be placed
around the itemabutting the adjoining pipe insulation, or if
nesting size insulation is used, overlapping 2 inches or one pipe

dianmeter. Loose fill mneral fiber or insulating cement shall be
used to fill the voids. Insulation for elbows |ess than 3 inch
size shall be premplded. Insulation for elbows 3 inch size and

| arger shall be either prenolded or segnented. El bows insul ated
usi ng segnments shall have not |ess than 3 segnents per el bow
Insul ation may be wired or taped on until finish is applied.

c. Upon conpletion of installation of insulation on flanges, unions,
val ves, anchors, fittings and accessories, termnations and
i nsul ation not protected by factory vapor retarder jackets or PVC
fitting covers shall be protected with two coats of Class 1
adhesive applied with gl ass tape enbedded between coats. Tape
seans shall overlap 1 inch. Adhesive shall extend onto the
adjoining insulation not less than 2 inches. The total dry film
t hi ckness shall be not less than 1/16 inch

d. Insulation term nations shall be tapered to unions at a 45-degree
angl e.

e. At the option of the Contractor, factory prenol ded one- or
two-piece PVC fitting covers may be used in lieu of the adhesive
and enbedded gl ass tape. Factory prenol ded segnments or factory or
field cut blanket insert insulation segnments shall be used under
the cover and shall be the sane thickness as adjoi ning pipe
i nsul ation. The covers shall be secured by PVC vapor retarder
tape, adhesive, seal-welding or with tacks nmade for securing PVC
covers.

2.4 Pi pi ng Exposed to \Wat her

Pi pi ng exposed to weat her shall be insulated and jacketed as specified for
t he applicable service inside the building. After this procedure, an

al um num j acket shall be applied. PVC jacketing requires no factory
applied jacket beneath it. Flexible cellular insulation exposed to weather
shall be treated in accordance with paragraph FLEXI BLE CELLULAR | NSULATI ON.

.2.4.1 Al um num Jacket

The jacket for hot piping may be factory applied. The jacket shall overlap
not less than 2 inches at |ongitudinal and circunferential joints and
shall be secured with bands at not nore than 12 inch centers.

Longi tudi nal joints shall be overl apped down to shed water and | ocated at 4
or 8 o' clock positions. Joints on piping 60 degrees F and bel ow shall be
seal ed with caul king while overlapping to prevent noisture penetration
VWere jacketing on piping 60 degrees F and bel ow abuts an uninsul at ed
surface, joints shall be caul ked to prevent noisture penetration. Joints
on pi ping above 60 degrees F shall be sealed with a noisture retarder

.2.4.2 Insulation for Fittings

Fl anges, unions, valves, fittings, and accessories shall be insulated and
finished as specified for the applicable service. Two coats of an emul sion
type weat herproof mastic recomended by the insul ation manufacturer shal

be applied with gl ass tape enbedded between coats. Tape overlaps shall be
not less than 1 inch and the adjoining alum numjacket not less than 2
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i nches.
above.

Factory preformed al um num jackets may be used in lieu of the

Mol ded PVC fitting covers shall be used with PVC | aggi ng and

adhesi ve wel ded noi sture tight.

3.2.4.3

PVC Laggi ng

PVC | aggi ng shall be ultraviolet resistant and adhesive wel ded vapor tight
wi th manufacturer's recommended adhesive. Installation shall include
provi sion for thermal expansion.

3.2.5 Bel ow ground Pi pe Insul ation

The followi ng shall be included:

a.

b

f.

3.2.5.1

Heated oil.

Donestic hot water.
Heati ng hot water.

Dual tenperature water.
St eam

Condensat e.

Type of Insul ation

Bel ow ground pi pe shall be insulated with 3 inchcellular glass insulation
set in a coat of beddi ng conpound as recomrended by the nmanufacturer

3.2.5.2

a.

Installati on of Bel ow ground Pi pe Insul ation

Bore surfaces of the insulation shall be coated with a thin coat
of gypsum cenent of a type recommended by the insulation

manuf acturer. Coating thickness shall be sufficient to fil
surface cells of insulation. Mastic type materials shall not be
permtted for this coating.

Insul ation applied to the pipe shall have joints tightly butted
and bedded together w th beddi ng conpound as recomrended by the
manuf acturer. Butt joints shall be staggered.

Stainl ess steel bands, 3/4 inch wide by 0.020 inch thick shall be
used to secure insulation in place. A nminimmof two bands per
section of insulation shall be applied. As an alternate,
fiberglass reinforced tape may be used to secure insulation on
piping up to 12 inches in dianmeter. A mninumof two bands per
section of insulation shall be applied.

Insulation shall term nate at anchor bl ocks but shall be
conti nuous through sl eeves and manhol es.

At point of entry to buildings, underground insulation shall be
termnated 2 inches inside the wall or floor, shall butt tightly
agai nst the aboveground insulation and the butt joint shall be
seal ed with vapor retarder coating.

Provi sion for expansion and contraction shall be nade in
accordance with the insulation nanufacturer's recomendati ons.
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3.

g. Fl anges, couplings, valves, and fittings shall be insul ated

with factory prenol ded, prefabricated, or field-fabricated

sections of insulation of the same material and thickness as the
adj oi ning pipe insulation. Insulation sections shall be secured
in place with wire, bore surfaces coated, and joints seal ed as

speci fi ed.

h. Insulation, including fittings, shall be finished with three coats
of asphaltic mastic, with 10 by 10 glass nesh reinforcing fabric
enbedded between coats. Fabric shall be overlapped a m ni mum of
2 inches at joints. Total filmthickness shall be a m ni mum of
3/16 inch. As an alternate, a prefabricated bitum nous | am nated

jacket, reinforced with 10 by 10-glass fi ber mesh, shall be

applied to the insulation. Jacketing material and application

procedures shall match manufacturer's witten instructions.

i. At termination points, other than building entrances, the nastic
and cloth or tape shall cover the ends of insulation and extend 2

i nches al ong the bare pipe.

3 DUCT | NSULATI ON | NSTALLATI ON

Except for oven hood exhaust duct insulation, corner angles shall be

installed on external corners of insulation on ductwork in exposed finished
spaces before covering with jacket. Duct insulation shall be omtted on
exposed supply and return ducts in air conditioned spaces unl ess ot herw se
shown. Air conditioned spaces shall be defined as those spaces directly

supplied with cooled conditioned air and heated conditioned air (or
provided with a heating device such as a unit heater, radiator or
convector).

.3.1 Duct | nsul ati on Thi ckness

Duct insulation thickness shall be in accordance with Table I11.

Table I'l'l - Mninum Duct |nsulation (nm

Cold Air Ducts 50
Rel i ef Ducts 38
Fresh Air Intake Ducts 38
Warm Air Ducts 50
Rel i ef Ducts 38
Fresh Air Intake Ducts 38
Table I'l'l - Mninmum Duct Insulation (inches)

3.

Cold Air Ducts 2.0
Rel i ef Ducts 1.5
Fresh Air Intake Ducts 1.5

Warm Air Ducts 2.0
Rel i ef Ducts 1.5
Fresh Air Intake Ducts 1.5

3.2 I nsul ation and Vapor Retarder for Cold Air Duct

I nsul ation and vapor retarder for cold air duct below 60 degrees F:

Duct s

and associ ated equi pnent shall be insulated to a thickness which is in
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accordance with Table I1l. The follow ng shall be insul ated:
a. Supply ducts.
b. Flexible runouts.
e. Plenuns.
f. Duct-nounted coil casings.
g. Coil headers and return bends.
h. Coil casings.
i. Fresh air intake ducts.
j. Site-erected air conditioner casings.
k. Ducts exposed to weat her.
. Conbustion air intake ducts.

Insul ation for rectangul ar ducts shall be flexible type where conceal ed,

m ni mum density 3/4 pcf and rigid type where exposed, mininmmdensity 3
pcf. Insulation for round/oval ducts shall be flexible type, m ninmm
density 3/4 pcf with a factory Type | jacket; or, a sem rigid board,

m ni mum density 3 pcf, formed or fabricated to a tight fit, edges bevel ed
and joints tightly butted and staggered, with a factory applied Type | al
service jacket. Insulation for exposed ducts shall be provided with either
a white, paintable, factory-applied Type | jacket or a vapor retarder
jacket coating finish as specified. Fibrous and cellular glass insulation
on conceal ed duct shall be provided with a factory-applied Type | vapor
retarder jacket. The total dry filmthickness shall be approximately 1/16
inch. Duct insulation shall be continuous through sl eeves and prepared
openi ngs except fire wall penetrations. Duct insulation term nating at
fire dampers, shall be continuous over the danper collar and retaining
angle of fire danpers, which are exposed to unconditioned air and which may
be prone to condensate formation. Duct insulation and vapor retarder shal
cover the collar, neck, and any uninsul ated surfaces of diffusers,
registers and grills. Vapor retarder materials shall be applied to forma
conpl et e unbroken vapor seal over the insulation

3.3.2.1 Install ati on on Conceal ed Duct

a. For rectangular, oval or round ducts, insulation shall be attached
by applying O ass 2 adhesive around the entire perinmeter of the
duct in 6 inch wide strips on 12 inch centers.

b. For rectangul ar and oval ducts, 24 inches and |arger insulation
shall be additionally secured to bottom of ducts by the use of
mechani cal fasteners. Fasteners shall be spaced on 18 inch
centers and not nore than 18 inchesfrom duct corners.

c. For rectangular, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shal |l be spaced on 18 inch centers and not nore than 18 inches
from duct corners.

d. Insulation shall be inpaled on the nmechanical fasteners where used
and shall be pressed thoroughly into the adhesive. Care shall be
taken to ensure vapor retarder jacket joints overlap 2 inches.
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. 3.

2.

The insul ation shall not be conpressed to a thickness |ess than
that specified. Insulation shall be carried over standing seans
and trapeze-type duct hangers.

Sel f-1 ocki ng washers shall be installed where nechani cal fasteners
are used. The pin shall be trimed back and bent over.

Jacket overl aps shall be secured under the overlap with Cass 2
adhesi ve and stapled on 4 inch centers. Staples and seans shal
be coated with a brush coat of vapor retarder coating.

Breaks in the jacket material shall be covered with patches of the
same material as the vapor retarder. The patches shall extend not
less than 2 inches beyond the break or penetration in al
directions and shall be secured with O ass 2 adhesive and

staples. Staples and joints shall be sealed with a brush coat of
vapor retarder coating.

At jacket penetrations such as hangers thernoneters and danper
operating rods, voids in the insulation shall be filled and the
penetration sealed with a brush coat of vapor retarder coating.

Insul ation term nati ons and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and uninsul at ed
surface 2 inches. Pin puncture coatings shall extend 2 inches
fromthe puncture in all directions.

VWhere insul ati on standoff brackets occur, insulation shall be
ext ended under the bracket and the jacket termnated at the
br acket .

Installati on on Exposed Duct Wbrk

For rectangul ar ducts, rigid insulation shall be secured to the

duct by mechani cal fasteners on all four sides of the duct, spaced
not nmore than 12 inches apart and not nore than 3 inches from

the edges of the insulation joints. A mininumof two rows of

fasteners shall be provided for each side of duct 12 inches and
larger. One row shall be provided for each side of duct l|ess than
12 inches.

Duct insulation shall be forned with mninum jacket seans. Each
pi ece of rigid insulation shall be fastened to the duct using
mechani cal fasteners. Wen the height of projections is less than
the insulation thickness, insulation shall be brought up to
standi ng seans, reinforcing, and other vertical projections and
shall not be carried over. Vapor retarder jacket shall be

conti nuous across seans, reinforcing, and projections. Wen

hei ght of projections is greater than the insulation thickness,

i nsul ation and jacket shall be carried over.

Insul ation shall be inpaled on the fasteners; self-Iocking washers
shall be installed and the pin trimed and bent over.

Joints in the insulation jacket shall be sealed with a 4 inch w de
strip of the same material as the vapor retarder jacket. The
strip shall be secured with O ass 2 adhesive and stapled. Staples
and seans shall be sealed with a brush coat of vapor retarder

coati ng.
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e. Breaks and ribs or standing seam penetrations in the jacket
material shall be covered with a patch of the sanme material as the
jacket. Patches shall extend not Iess than 2 inches beyond the
break or penetration and shall be secured with C ass 2 adhesive
and stapled. Staples and joints shall be sealed with a brush coat
of vapor retarder coating.

f. At jacket penetrations such as hangers, thernoneters, and danper
operating rods, the voids in the insulation shall be filled and
the penetrations sealed with a brush coat of vapor retarder
coati ng.

g. Insulation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and uninsul at ed
surface 2 inches. Pin puncture coatings shall extend 2 inches
fromthe puncture in all directions.

h. Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation with m ninmmdensity of 3/4 pcf
attached by applying O ass 2 adhesive around the entire perineter
of the duct in 6 inch wide stripe on 12 inch centers.

3.3.3 I nsul ation for Warm Air Duct

For warm air ducts above 60 degrees F, ducts and associ ated equi prment
shall be insulated to a thickness which is in accordance with Table I11.
The follow ng shall be insul ated:

a. Supply ducts.

b. Flexible runouts.

c. Duct-nounted coil casings.

g. Coil-headers and return bends.
h. Coil casings.

Insul ation for rectangul ar ducts shall be flexible type where conceal ed,

m ni mum density 3/4 pcf; and rigid type where exposed, mnimumdensity 3
pcf. Insulation on exposed ducts shall be provided with a white,

pai ntabl e, factory-applied Type Il jacket, or finished with Cass 1
adhesive finish. Flexible type insulation shall be used for round ducts,

m ni mum density 3/4 pcf with a factory-applied Type Il jacket. Insulation
on conceal ed duct shall be provided with a factory-applied Type Il jacket.
C ass 1 adhesive finish where indicated to be used shall be acconplished by
applying two coats of Cass 1 adhesive with a layer of glass cloth enbedded
between the coats. The total dry filmthickness shall be approximately
1/16 inch. Duct insulation shall be continuous through sl eeves and
prepared openings. Duct insulation shall termnate at fire danpers and

fl exi bl e connecti ons.

3.3.3.1 Instal |l ati on on Conceal ed Duct
a. For rectangular, oval and round ducts, insulation shall be
attached by applying O ass 2 adhesive around the entire perineter
of the duct in 6 inch wide strips on 12 inch centers.

b. For rectangul ar and oval ducts 24 inches and |arger, insulation
shal |l be secured to the bottom of ducts by the use of mechanica
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3.

fasteners. Fasteners shall be spaced on 18 inch centers and not
nore than 18 inches from duct corner

For rectangul ar, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shal |l be spaced on 18 inch centers and not nore than 18 inches
from duct corners.

The insulation shall be inpaled on the nmechanical fasteners where
used and shall be pressed thoroughly into the adhesive. The

i nsul ation shall not be conpressed to a thickness |ess than that
specified. Insulation shall be carried over standing seans and
trapeze-type hangers.

Sel f-1 ocki ng washers shall be installed where nechani cal fasteners
are used and the pin trimed and bent over.

Insul ation jacket shall overlap not less than 2 inches at joints
and the lap shall be secured with O ass 2 adhesive under the |ap
and stapled on 4 inch centers.

Installati on on Exposed Duct

For rectangul ar ducts, the rigid insulation shall be secured to
the duct by the use of mechanical fasteners on all four sides of
t he duct, spaced not nore than 12 inches apart and not nore than
3 inches fromthe edges of the insulation joints. A m nimm of
two rows of fasteners shall be provided for each side of duct 12
i nches and | arger and a mninum of one row for each side of duct
less than 12 inches.

Duct insulation with factory-applied jacket shall be formed with
m ni mum j acket seans, and each piece of rigid insulation shall be
fastened to the duct using nechanical fasteners. When the height
of projection is less than the insulation thickness, insulation
shal | be brought up to standi ng seans, reinforcing, and other
vertical projections and shall not be carried over the

projection. Jacket shall be continuous across seans, reinforcing,
and projections. Were the height of projections is greater than
the insulation thickness, insulation and jacket shall be carried
over the projection.

Insul ation shall be inpaled on the fasteners; self-Iocking washers
shall be installed and pin excess clipped and bent over.

Joints on jacketed insulation shall be sealed with a 4 inch w de
strip of the same material as the jacket. The strip shall be
secured with C ass 2 adhesive and st apl ed.

Breaks and penetrations in the jacket material shall be covered
with a patch of the same material as the jacket. Patches shal
extend not less than 2 inches beyond the break or penetration and
shall be secured with Class 2 adhesive and stapl ed.

Insul ation term nati ons and pin punctures shall be seal ed and
flashed with a Cass 1 adhesive. Two coats of Cl ass 1 adhesive
coating shall be applied with glass cloth enbedded between coats.
The total coating shall have a dry filmthickness of approximtely
1/16 inch and shall overlap the adjoining insulation and

uni nsul ated surface 2 inches.
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g. Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation, mninmmdensity of 3/4 pcf
attached by applying O ass 2 adhesive around the entire perineter
of the duct in 6 inch wide stripe on 12 inch center. Joints
shall be sealed with a 4 inch wide strip of the sane material as
the jacket. The strip shall be secured with d ass 2 adhesive and
st apl ed.

3.3.4 Ducts Handling Air for Dual Purpose

For air handling ducts for dual purpose bel ow and above 60 degrees F, ducts
shall be insulated as specified for cold air duct.

3.3.5 I nsul ation for Evaporative Cooling Duct

Evaporative cooling supply duct |ocated in spaces not evaporatively cool ed,
shall be insulated. WMaterial and installation requirements shall be as
specified for duct insulation for warm air duct.

3.3.6 Duct Test Hol es

After duct systens have been tested, adjusted, and bal anced, breaks in the
i nsul ation and jacket shall be repaired in accordance with the applicable
section of this specification for the type of duct insulation to be
repaired.

3.3.7 Duct Exposed to Weat her
3.3.7.1 Installation

Ducts exposed to weather shall be insulated and finished as specified for
t he applicable service for exposed duct inside the building. After the
above is acconplished, the insulation shall then be further finished as
detailed in the foll ow ng subparagraphs.

3.3.7.2 Round Duct

Al um num j acket with factory applied noisture retarder shall be applied
with the joints | apped not |l ess than 3 inches and secured with bands

| ocated at circunferential |laps and at not nmore than 12 inch intervals

t hroughout. Horizontal joints shall |lap down to shed water and | ocated at
4 or 8 o' clock position. Joints shall be sealed with caul king to prevent
noi sture penetration. \Were jacketing abuts an uninsul ated surface, joints
shal | be seal ed with caul ki ng.

3.3.7.3 Fittings

Fittings and other irregular shapes shall be finished as specified for
rect angul ar ducts.

3.3.7.4 Rect angul ar Duct s

Two coats of weatherproof mastic shall be applied to the entire surface
with a layer of glass cloth enbedded between coats. dass cloth overl aps
at joints and adjoining surfaces shall be not less than 2 inches. Each
coat of weat herproof mastic shall be 1/16 inch mni mumthickness. The top
of the exterior duct work shall be built up with insulation in such a
manner as to ensure a positive drain of any rain water which nmay appear

The m nimum pitch of the built up section shall be in accordance with the
recommendati on of the manufacturer of the vapor retarder/weat herproof
mastic. Care should be taken in the construction of the built up section
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so that no | ow areas appear; this shall ensure no "pooling" of water on the
vapor retarder which | eads to premature degradati on of the retarder and
subsequent deterioration of the insulation
3.4 EQUI PMENT | NSULATI ON | NSTALLATI ON
3.4.1 Gener al
Renovabl e i nsul ation sections shall be provided to cover parts of equi pment
whi ch must be opened periodically for maintenance including vessel covers,
fasteners, flanges and accessories. Equipnment insulation shall be omtted
on the foll ow ng:
a. Handhol es.
b. Boil er nmanhol es.
c. Ceanouts.
d. ASME stanps.
e. Manufacturer's nanepl at es.

3.4.2 I nsul ation for Cold Equi prent

Col d equi prent bel ow 60 degrees F: Insulation shall be furnished on
equi prent handl i ng nmedi a bel ow 60 degrees F including the foll ow ng:

a. Punps.
b. Refrigeration equipnent parts that are not factory insul ated.
c. Drip pans under chilled equipnent.
d. Cold water storage tanks.
e. Water softeners.
f. Duct nounted coils.
g. Cold and chilled water punps.
h. Pneumatic water tanks.
i. Roof drain bodies.
j. Air handling equipnment parts that are not factory insul ated.
k. Expansion and air separation tanks.
3.4.2.1 I nsul ation Type

Insul ation shall be suitable for the tenperature encountered. Thicknesses
shall be as foll ows:

a. Equi pnent Handling Media Between 35 and 60 degrees F: 2 inch
thick cellular glass, 1-1/2 inch thick flexible cellular, or 1
i nch thick phenolic foam

b. Equi prrent Handling Media Between O degree F and 34 degrees F

Page 25



3.4.2.2

3.4.2.3

3-1/2 inch thick cellular glass, 2-1/2 inch flexible cellular, or
1-1/2 inch thick phenolic foam

Equi prent Handling Media Between minus 30 degrees F and 1 degree
F: 4 inch thick cellular glass 3 inch thick flexible cellular
or 1-1/2 inch thick phenolic foam

Punp I nsul ati on

Punps shall be insulated by form ng a box around the punp

housi ng. The box shall be constructed by form ng the bottom and
sides using joints which do not | eave raw ends of insulation
exposed. Joints between sides and between sides and bottom shal
be joi ned by adhesive with lap strips for rigid mneral fiber and
contact adhesive for flexible cellular insulation. The box shal
conformto the requirenents of MCA-01 plate No. 49 when using
flexible cellular insulation. Joints between top cover and sides
shall fit tightly formng a female shiplap joint on the side

pi eces and a male joint on the top cover, thus making the top
cover renovabl e.

Exposed insul ation corners shall be protected with corner angles.

Upon conpl etion of installation of the insulation, including
renovabl e sections, two coats of vapor retarder coating shall be
applied with a layer of glass cloth enbedded between the coats.
The total dry thickness of the finish shall be 1/16 inch. A
parting |ine shall be provided between the box and the renovabl e
sections allow ng the renovabl e sections to be renoved without

di sturbing the insulation coating. Caulking shall be applied to
parting |ine, between equi pment and renovabl e section insulation
and at all penetrations.

O her Equi prent

Insul ation shall be fornmed or fabricated to fit the equipnent. To
ensure a tight fit on round equi pnent, edges shall be bevel ed and
joints shall be tightly butted and staggered.

I nsul ation shall be secured in place with bands or wires at

i nterval s as recommended by the manufacturer but not nore than 12
i nch centers except flexible cellular which shall be adhered.

I nsul ation corners shall be protected under wires and bands with
sui tabl e corner angl es.

Cel lul ar gl ass and phenolic foaminsulation shall be set in a
coating of beddi ng compound, and joints shall be sealed with
beddi ng conpound as recommended by the manufacturer. M neral
fiber insulation joints shall be filled with finishing cenment.

I nsul ati on on heads of heat exchangers shall be renovable.
Renovabl e section joints shall be fabricated using a nmal e-fenmal e
shiplap type joint. The entire surface of the renovabl e section
shal | be finished by applying two coats of vapor retarder coating
with a layer of glass cloth enbedded between the coats. The total
dry thickness of the finish shall be 1/16 inch

Exposed insul ation corners shall be protected with corner angles.

I nsul ation on equi pnrent with ribs shall be applied over 6 x 6
i nches by 12 gauge welded wire fabric which has been cinched in
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pl ace, or if approved by the Contracting O ficer, spot welded to
t he equi pnment over the ribs. Insulation shall be secured to the
fabric with J-hooks and 2 x 2 incheswashers or shall be securely
banded or wired in place on 12 inch centers.
3.4.2.4 Vapor Retarder
Upon conpletion of installation of insulation, penetrations shall be
caul ked. Two coats of vapor retarder coating shall be applied over
i nsul ation, including renovable sections, with a |ayer of glass cloth
enbedded between the coats. The total dry thickness of the finish shall be
1/16 inch. Caulking shall be applied to parting |ine between equi pnent
and renovabl e section insulation.
3.4.3 I nsul ation for Hot Equi prent

Hot equi prrent above 60 degrees F: Insulation shall be furnished on
equi prent handl i ng nmedi a above 60 degrees F including the foll ow ng:

a. Converters.
b. Heat exchangers.
c. Hot water generators.
d. Water heaters.
e. Punps handling nedia above 130 degrees F
f. Fuel oil heaters.
g. Hot water storage tanks.
h. Air separation tanks.
i. Surge tanks.
j. Flash tanks.
k. Feedwater heaters.
. Unjacketed boilers or parts of boilers.
m Boiler flue gas connection fromboiler to stack (if inside).
n. Induced draft fans.
0. Fly ash and soot collectors.
p. Condensate receivers.
3.4.3.1 I nsul ation
I nsul ation shall be suitable for the tenperature encountered. Shell and
tube-type heat exchangers shall be insulated for the tenperature of the
shell medium Insulation thicknesses shall be as foll ows:
a. Equipnent handling steamto 15 psig or other nmedia to 250

degrees F: 2 inch thick rigid mneral fiber, 2 inch thick flexible
mneral fiber, 2 inch thick calciumsilicate, 1.5 inch cellular
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glass, 1.5 inch thick phenolic foam to 200 degrees F 1.0 inch
Fl exi bl e Cell ul ar.

b. Equi prent handling steamto 200 psig or other nmedia to 400
degrees F: 3 inch thick rigid mneral fiber, 3 inch) thick
flexible mneral fiber, 3 inch thick calciumsilicate, 3 inch
thick cellular glass.

c. Equipnent handling nedia to 600 degrees F: 5 inch thick rigid
mneral fiber, 6 inch thick flexible mneral fiber, 6 inch thick
calciumsilicate, 6 inch thick cellular glass.

d. Equi pnent handling nedi a above 600 degrees F: Insulate with a
thi ckness of material required to limt the external tenperature
of the insulation to 120 degrees F except that diesel engine
exhaust piping and mufflers shall be covered with 6 inch thick
material suitable for 1200 degrees F service. Heat transfer
cal cul ati ons shall be submitted to substantiate insulation and
t hi ckness sel ecti on.

3.4.3.2 I nsul ati on of Punps

Punps shall be insulated by form ng a box around the punp housing. The box
shal |l be constructed by form ng the bottom and sides using joints which do
not | eave raw ends of insulation exposed. Bottom and sides shall be banded
to forma rigid housing which does not rest on the punp. Joints between
top cover and sides shall fit tightly. The top cover shall have a joint
formng a female shiplap joint on the side pieces and a male joint on the
top cover, thus naking the top cover renovable. Two coats of O ass |
adhesi ve shall be applied over insulation, including renovable sections,
with a layer of glass cloth enbedded between the coats. A parting line
shal | be provided between the box and the renovabl e sections allow ng the
renovabl e sections to be renoved wi thout disturbing the insulation

coating. The total dry thickness of the finish shall be 1/16 inch

Caul ki ng shall be applied to parting line of the renovable sections and
penetrati ons.

3.4.3.3 O her Equi prent

a. Insulation shall be forned or fabricated to fit the equipnent. To
ensure a tight fit on round equi pnent, edges shall be bevel ed and
joints shall be tightly butted and staggered.

b. [Insulation shall be secured in place with bands or wres at
i nterval s as recommended by the manufacturer but not greater than
12 inch centers except flexible cellular which shall be adhered.
Insul ation corners shall be protected under wires and bands with
sui tabl e corner angl es.

c. On high vibration equipnment, cellular glass insulation shall be
set in a coating of bedding conmpound as recomended by the
manuf acturer, and joints shall be sealed with beddi ng conpound.
M neral fiber joints shall be filled with finishing cenent.

d. Insulation on heads of heat exchangers shall be renovable. The
renovabl e section joint shall be fabricated using a nmal e-fenal e
shiplap type joint. Entire surface of the renovable section shal
be finished as specified.

e. Exposed insulation corners shall be protected with corner angles.
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f. On equi prment with ribs such as boiler flue gas connection
draft fans, and fly ash or soot collectors, insulation shall be
applied over 6 x 6 inches by 12 gauge welded wire fabric which
has been cinched in place, or if approved by the Contracting
Oficer, spot welded to the equi pnent over the ribs. Insulation
shall be secured to the fabric with J-hooks and 2 x 2 inches
washers or shall be securely banded or wired in place on 12 inch
(maxi mum) centers.

g. On equipnent handling nmedi a above 600 degrees F, insulation shal
be applied in two or nore layers with joints staggered.

h. Upon completion of installation of insulation, penetrations shal
be caul ked. Two coats of Class | adhesive shall be applied over
i nsul ation, including renovable sections, with a |ayer of gl ass
cl oth enbedded between the coats. The total dry thickness of the
finish shall be 1/16 inch. Caulking shall be applied to parting
i ne between equi pnent and renovabl e section insul ation

3.4. 4 Equi prent Handl i ng Dual Tenperature Media

Bel ow and above 60 degrees F: Equi prent handling dual tenperature nedia
shall be insulated as specified for cold equi pment.

3.4.5 Equi prent Exposed to Weat her
3.4.5.1 Instal | ation

Equi pnrent exposed to weat her shall be insulated and finished in accordance
with the requirenents for ducts exposed to weather in paragraph DUCT
| NSULATI ON | NSTALLATI ON.

3.4.5.2 Optional Panel s

At the option of the Contractor, prefabricated netal insulation panels may
be used in lieu of the insulation and finish previously specified. Thermal
performance shall be equal to or better than that specified for field
applied insulation. Panels shall be the standard catal og product of a
manuf acturer of metal insulation panels. Fastenings, flashing, and support
system shall conformto published recommendati ons of the manufacturer for
weat her proof installation that shall prevent noisture fromentering the

i nsul ation. Panels shall be designed to accommpdate thernmal expansion and
to support a 250 pound wal ki ng | oad wi t hout pernanent deformation or

per manent damage to the insulation. Exterior nmetal cover sheet shall be

al um num and exposed fasteni ngs shall be stainless steel or alum num

-- BEnd of Section --
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PART 1

1.

1

GENERAL

REFERENCES

AMENDMENT NO. 0001

SECTI ON 15400

PLUMBI NG GENERAL PURPCSE

08794

The publications listed below forma part of this specification to the

ext ent

ARI

ARI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ref erenced.
designation only.

The publications are referred to in the text by basic

Al' R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

700

1010

(1995) Specifications for Fluorocarbon and
O her Refrigerants

(1994) Sel f-Contai ned,
Mechani cal | y- Ref ri gerated Dri nki ng- Wt er
Cool ers

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

Z21.10.1

Z21.10.3

Z21. 22

Z21. 56

7124.1

7124.3

(1993; Z21.10.1a; Z21.10.1b; Z21.10. 1c)
Gas Water Heaters Vol. | Storage Water
Heaters with Input Ratings of 75,000 Btu
Per Hour or Less

(1993; Z21.10.3a; Z21.10.3b) Gas Water
Heaters Vol. 111 Storage, Wth Input
Rat i ngs Above 75,000 Btu Per Hour

Crcul ati ng and | nstantaneous Water Heaters

(1986; Z21.22a) Relief Valves and

Aut omatic Gas Shutoff Devices for Hot
Wat er Supply Systens

(1994; Zz21.56a) Gas-Fired Pool Heaters
(1995) Plastic Bathtub Units

(1995) Plastic Lavatories

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47

ASTM A 53

ASTM A 74

ASTM A 105

(1990; R 1995) Ferritic Malleable Iron
Casti ngs

(1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, W&l ded and Seani ess

(1996) Cast Iron Soil Pipe and Fittings

(1997) Forgings, Carbon Steel, for Piping
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

183

193

515

516

518

536

733

888

32

42

43

75

88

111

117

152

306

370

584

641

Conponent s

(1983; R 1990) Carbon Steel Track Bolts
and Nuts

(1996) Alloy-Steel and Stainless Steel
Bolting Materials for High-Tenperature
Servi ce

(1992) Pressure Vessel Plates, Carbon
Steel, for Internediate- and

Hi gher - Tenperature Service

(1990) Pressure Vessel Plates, Carbon

Steel, for Moderate- and Lower-Tenperature
Servi ce

(1992) Corrosion-Resistant High-Silicon
I ron Castings

(1984; R 1993) Ductile Iron Castings

(1993) Wl ded and Seam ess Carbon Steel
and Austenitic Stainless Steel Pipe Nipples

(1994) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,

Wast e, and Vent Piping Applications

(1996) Sol der Met al

(1993) Seanl ess Copper Pipe, Standard Sizes

(1994) Seanl ess Red Brass Pi pe, Standard
Si zes

(1995a) Seam ess Copper Tube
(1996) Seam ess Copper Water Tube

(1993) Copper and Copper-All oy Seanl ess
Condenser Tubes and Ferul e Stock

(1995) Operating Salt Spray (Fog) Testing
Appar at us

(1994) Copper Sheet, Strip, Plate, and
Rol | ed Bar

(1996) Copper Drai nage Tube (DW)

(1992) Copper Sheet and Strip for Buil ding
Construction

(1996) Copper Alloy Sand Castings for
Ceneral Applications

(1993) Seaml ess and Wl ded Copper
Di stribution Tube (Type D)
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ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

813

828

564

920

1053

638

1004

1248

1785

2000

2235

2239

2241

2447

2464

2466

2467

2485

2564

(1993) Liquid and Paste Fl uxes for
Sol dering Applications of Copper and
Copper All oy Tube

(1992) Making Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

(1995) Rubber CGaskets for Cast Iron Soil
Pi pe and Fittings

(1994) El astoneric Joint Seal ants

(1990) Borosilicate d ass Pipe and
Fittings for Drain, Waste, and Vent (DW)
Appl i cations

(1996) Tensile Properties of Plastics

(1994a) Initial Tear Resistance of Plastic
Fil m and Sheeting

(1984; R 1989) Pol yethyl ene Pl astics
Mol di ng and Extrusion Materials

(1994) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

(1996) Rubber Products in Autonotive
Appl i cations

(1993a) Sol vent Cenent for
Acrylonitril e-Butadi ene-Styrene (ABS)
Plastic Pipe and Fittings

(1994) Pol yethylene (PE) Plastic Pipe
(SIDR-PR) Based on Controlled Inside
Di anet er

(1994) Poly(Vinyl Chloride) (PVC
Pressure-Rated Pipe (SDR Series)

(1993) Pol yethyl ene (PE) Plastic Pipe,

Schedul es 40 and 80, Based on Qutside
Di anet er

(1994) Threaded Pol y(Vinyl Chloride) (PVQ
Plastic Pipe Fittings, Schedule 80

(1994a) Poly(Vinyl Chloride) (PVC Plastic
Pi pe Fittings, Schedule 40

(1994) Socket-Type Pol y(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80

(1991; R 1996) Evaluating Coatings for
H gh Tenperature Service

(1993) Sol vent Cenents for Poly(Vinyl
Chl oride) (PVC) Plastic Piping Systens
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ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

2657

2661

2665

2672

2683

2737

2822

2846

2855

2996

3035

3122

3138

3139

3212

3261

3308

3311

(1990) Heat -Joi ni ng Pol yol efin Pi pe and
Fittings

(1995) Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe and Fittings

(1995) Poly(Vinyl Chloride) (PVC) Plastic
Drain, Waste, and Vent Pipe and Fittings

(1993; R 1995) Joints for |IPS PVC Pi pe
Usi ng Sol vent Cenent

(1993) Socket-Type Pol yethyl ene Fittings
for CQutside D aneter-Controlled
Pol yet hyl ene Pi pe and Tubi ng

(1993) Pol yethyl ene (PE) Plastic Tubing
(1991) Asphalt Roof Cenent

(1995a) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Hot- and Col d-Wat er
Di stribution Systens

(1993) Making Sol vent-Cenmented Joints with
Pol y(Vinyl Chloride) (PVC) Pipe and
Fittings

(1995) Fil ament-Wund "Fi bergl ass”
(d ass- Fi ber - Rei nf or ced
Ther noset ti ng- Resi n) Pi pe

(1993) Pol yethyl ene (PE) Plastic Pipe
(DR-PR) Based on Controlled Qutside
Di anet er

(1993) Sol vent Cenents for Styrene-Rubber
(SR) Plastic Pipe and Fittings

(1993) Sol vent Cenents for Transition

Joi nts Between

Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vinyl Cnhloride) (PVC) Non-Pressure
Pi pi ng Component s

(1989; R 1995) Joints for Plastic Pressure
Pi pes Using Fl exible Elastoneric Seals

(1992) Joints for Drain and Sewer Plastic
Pi pes Using Fl exible Elastoneric Seals

(1993) Butt Heat Fusion Pol yet hyl ene (PE)
Plastic Fittings for Polyethyl ene (PE)

Pl astic Pi pe and Tubi ng

(1991a) PTFE Resin Skived Tape

(1994) Drain, Waste, and Vent (DW)
Plastic Fittings Patterns
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ASTM D

ASTM D

ASTM D

ASTM E

ASTM E

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASHRAE

ASHRAE

4060 (1995) Abrasion Resistance of Organic
Coati ngs by the Taber Abraser

4101 (1995a) Propylene Plastic Injection and
Extrusion Materials

4551 (1991) Poly(Vinyl Chloride) (PVC) Plastic
Fl exi bl e Conceal ed Wat er - Cont ai nnent
Menbr ane

1 (1995) ASTM Ther nonet ers

96 (1995) water Vapor Transm ssion of
Material s

409 (1995) Thernopl astic Accessible and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

437 (1993) Threaded Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

438 (1993) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

439 (1993a) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

441 (1995) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe, Schedules 40 and 80

442 (1994) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe (SDR-PR)

477 (1995) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

493 (1993a) Sol vent Cenents for Chlorinated
Pol y(Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings

628 (1995) Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste,
and Vent Pipe with a Cellular Core

891 (1993a) Coextruded Pol y(Vinyl Chloride)
(PVC) Plastic Pipe with a Cellular Core

1290 (1993) El ectrofusion Joining Polyolefin

Pi pe and Fittings

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

34 (1992; Addenda a-j) Number Designation and
Safety Classification of Refrigerants
90.1 (1989; 90.1b; 90.1c; 90.1d; 90.1e; 90.1g;
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

90.1i) Energy Efficient Design of New
Bui | di ngs Except Low Ri se Residenti al
Bui | di ngs

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

Al12.1.2

Al12.

Al12.

Al12.

Al12.

Al12.

Al12.

Al12.

Al12.

Al12.

Al12

Bl. 2

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

6.

. 36.

0.1

3

4

5

12

15

18

21

22

23

24

14.

18.

19.

19.

19.

19.

21.

21.

1M

1

1M

1M

2M

3M

4M

1M

2M

2M

(1991) Air Gaps in Plunbing Systens

(1988) Supports for O f-the-Fl oor Pl unbing
Fi xtures for Public Use

(1975; R 1990) Backwater Val ves
(1996) Plunbing Fixture Fittings
(1994) Enanel ed Cast Iron Pl umbing Fixtures

(1995; Errata) Vitreous China Pl unmbing
Fi xtures

(1987; R 1996) Stainless Steel Plunbing
fixtures (Designed for Residential Use)

(1994) Porcel ain Enanel ed Formed Steel
Pl umbi ng Fi xtures

(1991) Fl oor Drains
(1983) Roof Drains
(1991) d eanouts

(1983; R 1992) Pipe Threads, Ceneral
Pur pose (I nch)

(1992) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(1992) Gray Iron Threaded Fittings
(1996) Pipe Flanges and Fl anged Fittings
(1991) Cast Iron Threaded Drai nage Fittings

(1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

(1992; Errata Jan 1994) Cast Copper All oy
Sol der Joint Drainage Fittings - DW

(1991; Errata) Cast Copper Alloy Pipe

Page 6



ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

B16. 29

B16. 34

B16. 39

B31l.1

B31.5

B40. 1

BPV VI I |

BPV | X

Csh-1

Dv 1

Fl anges, d ass 150, 300, 400, 600, 900,
1500 and 2500, and Fl anged Fittings, C ass
150 and 300

(1994) Wought Copper and Wought Copper
Al'l oy Sol der Joint Drainage Fittings - DW

(1988) Valves - Flanged, Threaded, and
Wl di ng End

(1986; R 1994) Malleable Iron Threaded
Pi pe Uni ons d asses 150, 250, and 300

(1995) Power Piping
(1992; B31.5a) Refrigeration Piping

(1991) Gauges - Pressure Indicating D al
Type - El astic El enent

(1995; Addenda Dec 1995) Boil er and
Pressure Vessel Code; Section VIII,
Pressure Vessels Division 1 - Basic
Cover age

(1995; Addenda Dec 1995) Boil er and
Pressure Vessel Code; Section |IX, Welding
and Brazing Qualifications

(1995) Controls and Safety Devices for
Automatically Fired Boilers

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

1001

1002

1003

1005

1006

1011

1012

1013

1015

(1990) Pipe Applied Atnospheric Type
Vacuum Br eaker s

(1964; Rev thru Apr 1986) Water d oset
Flush Tank Ball Cocks

(1964; Rev thru Oct 1993; Errata Dec 1993)
Wat er Pressure Reduci ng Val ves for
Donestic Water Supply Systens

(1993) Water Heater Drain Valves -
3/4-Inch Iron Pipe Size

(1986) Residential Use (Househol d)
Di shwasher s

(1995) Hose Connection Vacuum Breakers

(1995) Backflow Preventers with
I nt er nedi at e At nospheric Vent

(1971; Rev thru Oct 1993) Reduced Pressure
Princi pl e Backfl ow Preventers

(1993) Doubl e Check Backfl ow Prevention
Assenbl y
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ASSE 1018 (1977; Rev Jan 1986) Trap Seal Priner
Val ves Water Supply Fed

ASSE 1037 (1986; Rev thru Mar 1990) Pressurized
Fl ushi ng Devi ces (Flushoneters) for
Pl umbi ng Fi xtures/F

AVERI CAN WATER WORKS ASSOCI ATI ON ( AVWAA)

AVWMA- 01 (1995) Standard Met hods for the
Exami nation of Water and Wast ewat er

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM C105 (1993) Pol yet hyl ene Encasenent for
Ductile-lron Piping for Water and O her
Li qui ds

AWM C203 (1991) Coal -Tar Protective Coatings and

Linings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

AWM C606 (1987) G ooved and Shoul dered Joints

AWM C700 (1995) Col d-Water Meters - Displacenent
Type, Bronze Main Case

AWM D100 (1984; D100a) Wl ded Steel Tanks for Water
St or age

AWM M20 (1973) Manual: Water Chlorination

Principles and Practices

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wl di ng
AWS B2. 2 (1991) Brazing Procedure and Performance

Qualification
CAST IRON SO L PIPE I NSTI TUTE (Cl SPI)
Cl SPI 301 (1995) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Wast e, and Vent Piping Applications

Cl SPI  HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spigot Cast Iron Soil Pipe and Fittings

CCODE OF FEDERAL REGULATI ONS ( CFR)

10 CFR 430 Ener gy Conservation Program for Consumer
Pr oduct s
21 CFR 175 I ndi rect Food Additives: Adhesives and

Conmponents of Coati ngs
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COMVERCI AL | TEM DESCRI PTI ONS ( ClI D)

CID A-A-238 (Rev B) Seat, Water d oset

CID A-A-240 (Basic) Shower Head, Ball Joint

CI D A- A-50012 (Basic) Garbage Disposal Machi ne,
Conmmer ci al

COPPER DEVELOPMENT ASSCOCI ATI ON ( CDA)
CDA- 02 (1995) Copper Tube Handbook
COUNCI L OF AMERI CAN BUI LDI NG OFFI Cl ALS (CABO)

CABO A117.1 (1992; Errata Jun 1993) Accessible and
Usabl e Buildings and Facilities

FOUNDATI ON FOR CROSS- CONNECTI ON CONTRCL AND HYDRAULI C RESEARCH
( FCCHR)

FCCCHR- 01 (1993) Manual of Cross-Connection Control
HYDRAULI C | NSTI TUTE (HI)
H 1.1-1.5 (1994) Centrifugal Punps

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 25 (1993) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MBS SP- 44 (1996) Steel Pipe Line Flanges

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 67 (1995) Butterfly Val ves

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-70 (1990) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1990) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

MBS SP-72 (1992) Ball Valves with Fl anged or
Butt-Wel di ng Ends for Ceneral Service

MBS SP-73 (1991) Brazing Joints for Copper and
Copper Alloy Pressure Fittings

MBS SP-78 (1987; R 1992) Cast Iron Plug Val ves,
Fl anged and Threaded Ends

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves
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MBS SP- 83 (1995) d ass 3000 Steel Pipe Unions
Socket - Wl di ng and Thr eaded

MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves,
Fl anged and Threaded Ends
MBS SP-110 (1996) Ball Valves Threaded, Socket
Wl di ng, Sol der Joint, G ooved and Fl ared
Ends
NATI ONAL ASSOCI ATI ON OF PLUMBI NG HEATI NG COOLI NG
CONTRACTORS ( NAPHCC)
NAPHCC- 01 (1996) National Standard Pl unbi ng Code

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA 250 (1991) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 31 (1992) Installation of G| Burning
Equi pnent
NFPA 54 (1992) National Fuel Gas Code
NFPA 90A (1996) Installation of Air Conditioning

and Ventilating Systens

NSF | NTERNATI ONAL ( NSF)

NSF Std 3 (1982) Di shwashi ng Machi ne/ Commer ci al
Spray Type

NSF Std 5 (1992) Hot Water Cenerating Equi pnent

NSF Std 14 (1965; Rev Nov 1990) Pl astics Piping

Components and Rel ated Materials
PLASTI C PI PE AND FI TTI NGS ASSCCI ATl ON ( PPFA)

PPFA- 01 (1991) Plastic Pipe in Fire Resistive
Construction

PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI)

PDI G 101 (1991) Testing and Rating Procedures for
Grease Interceptors

PDI WH 201 (1992) Water Hanmer Arresters
SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

SAE J1508 (1993) Hose d anps
STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC SP 5 (1994) White Metal Blast d eaning
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UNDERWRI TERS LABORATORI ES (UL)

UL 174 (1996) Household Electric Storage Tank
Water Heaters

UL 430 (1994; Rev Nov 95) Waste Disposers

UL 732 (1995) G Il-Fired Storage Tank Water Heaters

UL 749 (1995; Rev thru Mar 1996) Househol d

Di shwashers
UL 921 (1992) Commercial Electric D shwashers
.2 STANDARD PRODUCTS

Specified materials and equi pnment shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fied equi pmrent shall essentially duplicate equipnent that has
performed satisfactorily at |least two years prior to bid opening.

.3  PERFORMANCE REQUI REMENTS
. 3.1 Wl di ng

Pi pi ng shall be welded in accordance with qualified procedures using
performance-qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASME BPV | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer, may be accepted as permtted by ASME B31.1. The
Contracting O ficer shall be notified 24 hours in advance of tests, and the
tests shall be performed at the work site if practicable. Wl ders or
wel di ng operators shall apply their assigned synbols near each weld they
make as a permanent record. Structural nenbers shall be welded in
accordance with Section 05055 WELDI NG STRUCTURAL

. 3.2 Cat hodi ¢ Protection and Pi pe Joint Bondi ng

Cat hodi ¢ protection and pipe joint bonding systens shall be in accordance
with Section 16640 CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANCDE.

.4 ELECTRI CAL WORK

Motors, notor controllers and notor efficiencies shall conformto the
requi renents of Section 16415 ELECTRI CAL WORK, I NTERIOR  El ectri cal

not or-driven equi pnent specified herein shall be provided conplete with
motors. Equi prent shall be rated at 60 Hz, single phase, ac unless
otherw se indicated. Were a notor controller is not provided in a
nmotor-control center on the electrical drawings, a notor controller shal
be as indicated. Mdtor controllers shall be provided conplete with
properly sized thermal -overl oad protection in each ungrounded conduct or
auxiliary contact, and other equi prment, at the specified capacity, and

i ncluding an all owabl e service factor

.5  SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The

followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD-01 Data
Wl di ng; GA

A copy of qualified procedures and a |ist of nanes and identification
synbol s of qualified welders and wel di ng operators.

SD- 04 Dr awi ngs
Pl umbi ng System GA

Detail drawi ngs consisting of illustrations, schedul es, perfornmance charts,
i nstructions, brochures, diagranms, and other information to illustrate the
requi renents and operations of each system Detail draw ngs for the

conpl ete pl unbi ng system i ncl udi ng piping |ayouts and | ocati ons of
connections; dinmensions for roughing-in, foundation, and support points;
schematic diagrans and wiring diagranms or connection and interconnection

di agranms. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \ere piping and equi pnrent are to be supported
other than as indicated, details shall include |oadings and proposed

support nethods. Mechanical drawi ng plans, elevations, views, and details,
shall be drawn to scale.

El ectrical Schematics; FIO
Conpl ete electrical schematic lineless or full line interconnection and
connection diagramfor each piece of mechanical equipnent having nore than
one automatic or nmanual electrical control device.

SD-06 Instructions
Pl unmbi ng System FI O
Di agrans, instructions, and other sheets proposed for posting.
Manuf acturer's recommendations for the installation of bell and spigot and
hubl ess joints for cast iron soil pipe.

SD- 09 Reports
Tests, Flushing and Sterilization; FIO
Test reports in booklet formshowing all field tests perfornmed to adj ust
each conponent and all field tests perforned to prove conpliance with the
specified performance criteria, conpletion and testing of the installed
system Each test report shall indicate the final position of controls.
Backfl ow Preventi on Assenbly Tests; FIQO
Certification of proper operation shall be as acconplished in accordance
with state regul ations by an individual certified by the state to perform
such tests. If no state requirenent exists, the Contractor shall have the
manuf acturer's representative test the device, to ensure the unit is
properly installed and perform ng as i ntended. The Contractor shal
provide witten docunentation of the tests perforned and signed by the
i ndi vidual performng the tests.

SD- 13 Certificates
Mat eri al s and Equi prent; GA

VWere materials or equi pnent are specified to conply with requirenents of
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1

1

1

AGA, or ASME, proof of such conpliance. The label or listing of the
specified agency will be acceptable evidence. In lieu of the |abel or
listing, a witten certificate nmay be submtted from an approved,
national ly recogni zed testing organi zati on equi pped to perform such
services, stating that the itens have been tested and conformto the

requi renents and testing nmethods of the specified agency. Where equi pnent
is specified to conformto requirenments of the ASME Boil er and Pressure
Vessel Code, the design, fabrication, and installation shall conformto the
code.

Bolts; FIO

Witten certification by the bolt manufacturer that the bolts furnished

comply with the specified requirenents. The certification shall include

illustrations of product-required markings, the date of manufacture, and

t he nunber of each type of bolt to be furnished based on this certification
SD-19 (Operation and Mi ntenance Manual s

Pl umbi ng System GA

Six (6) copies of the operation manual outlining the step-by-step
procedures required for systemstartup, operation and shutdown. The manua

shal | include the manufacturer's nanme, nodel nunber, service manual, parts
list, and brief description of all equipnment and their basic operating
features. Six (6) copies of the mmintenance nanual |isting routine

mai nt enance procedures, possible breakdowns and repairs. The nanual shal
i ncl ude piping and equi prent | ayout and sinplified wiring and control

di agranms of the systemas installed.

6  REGULATORY REQUI REMENTS

6.1 Pl umbi ng

Pl umbi ng work shall be in accordance with NAPHCC- 01.

7 PRQIECT/ SI TE CONDI Tl ONS

The Contractor shall become famliar with details of the work, verify

dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.

PART 2 PRODUCTS

2.

1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and

I1. Pipe schedul es shall be selected based on service requirenents. Pipe
fittings shall be conmpatible with the applicable pipe materials. Plastic
pi pe, fittings, and solvent cenent shall neet NSF Std 14 and shall be NSF
listed for the service intended. Plastic pipe, fittings, and sol vent

cenment used for potable hot and cold water service shall bear the NSF sea
"NSF- PW" Pol ypropyl ene pipe and fittings shall conformto di nensiona
requi renents of Schedule 40, Iron Pipe size. Pipe threads (except dry
seal) shall conformto ASME Bl.20.1. G ooved pipe couplings and fittings
shall be fromthe same manufacturer. Material or equipnment containing | ead
shall not be used in any potable water system Hubless cast-iron soil pipe
shall not be installed under concrete floor slabs or in crawl spaces bel ow
kitchen floors. Plastic pipe shall not be installed in air plenuns.

Pl astic pipe shall not be installed in a pressure piping systemin
bui |l di ngs greater than three stories including any basenment |evels.
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2. 1.

1

Pi pe Joint Materials

G ooved pi pe shall not be used under ground. Joints and gasket materials
shal |

2. 1.

2

a.

b.

conformto the foll ow ng:
Coupling for Cast-lron Pipe: ASTMA 74, AWM C606.
Coupling for Steel Pipe: AWM C606.

Couplings for G ooved Pipe: Malleable Iron ASTM A 47, G ade 32510.
Copper ASTM A 536.

Fl ange Gaskets: Gaskets shall be made of non-asbestos material in
accordance with ASME B16.21. Gaskets shall be flat, 1/16 inch
thick, and contain Aranmid fibers bonded with Styrene Butadi ene
Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets shall be
the full face or self centering flat ring type. Gaskets used for
hydr ocarbon service shall be bonded w th NBR

Neoprene Gaskets for Hub and Cast-lron Pipe and Fittings: ClSPI
HSN- 85.

Brazing Material: Brazing nmaterial shall conformto AW A5. 8,
BCuP- 5.

Brazing Flux: Flux shall be in paste or liquid formappropriate
for use with brazing material. Flux shall be as follows:

| ead-free; have a 100 percent flushable residue; contain slightly
aci dic reagents; contain potassium borides; and contain
fluorides. Silver brazing materials shall be in accordance with
AWS A5. 8.

Sol der Material: Solder netal shall conformto ASTM B 32 95-5
tin-antinmony.

Sol der Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1.

PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

Rubber Gaskets for Cast-lron Soil-Pipe and Fittings: ASTM C 564.

Rubber Gaskets for G ooved Pipe: ASTM D 2000, naxinmum tenperature
230 degrees F.

Fl exi bl e El astoneric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

Bolts and Nuts for Grooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

Fl anged fittings including flanges, bolts, nuts, bolt patterns,
etc. shall be in accordance with ASME B16.5 cl ass 150 and shal |
have the manufacturer's trademark affixed in accordance with MS
SP-25. Flange material shall conformto ASTM A 105. Blind flange
material shall conformto ASTM A 516 cold service and ASTM A 515
for hot service. Bolts shall be high strength or internedi ate
strength with material conformng to ASTM A 193.

M scel | aneous Material s
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M scel | aneous materials shall conformto the follow ng:

a. Water Hammer Arrester: PDI WH 201.

b. Copper, Sheet and Strip for Building Construction: ASTM B 370.

c. Asphalt Roof Cenent: ASTM D 2822.

d. Hose danps: SAE J1508.

e. Supports for Of-The-Fl oor Plumbing Fixtures: ASME Al12.6.1M

f. Metallic deanouts: ASME All2.36.2M

g. Plunbing Fixture Setting Conmpound: A prefornmed flexible ring seal
nmol ded from hydrocarbon wax material. The seal material shall be
nonvol atil e nonasphaltic and contain germ cide and provide

wat erti ght, gastight, odorproof and verm nproof properties.

h. Coal -Tar Protective Coatings and Linings for Steel Water Pipelines:
AWM C203.

i. Hypochlorites: AWM B300.
j. Liquid Chlorine: AWMW B301.
k. Polyethyl ene Encasenent for Ductile-lron Piping: AWWA C105.

|. Gauges - Pressure and Vacuum Indicating Dial Type - Elastic
El enent: ASME B40. 1.

m  Thernmoneters: ASTME 1.
2.1.3 Pi pe Insul ation Materi al

Insul ation shall be as specified in Section 15250 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

2.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.
2.3 VALVES
Val ves shall be provided on supplies to equi pnent and fixtures. Valves
2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and
sol der-type connections for tubing. Valves 3 inches and |arger shall have
flanged iron bodi es and bronze trim Pressure ratings shall be based upon
the application. Gooved end valves may be provided if the manufacturer
certifies that the valves neet the performance requirenents of applicable
MSS standard. Valves shall conformto the foll ow ng standards:

Descri ption St andard
Butterfly Val ves MBS SP- 67

Cast-lron Gate Val ves, Flanged and
Thr eaded Ends MBS SP-70
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Descri ption St andard

Cast-1ron Swi ng Check Val ves, MBS SP-71
Fl anged and Threaded Ends

Bal | Val ves with Fl anged MBS SP-72
Butt-Wel di ng Ends for CGeneral Service

Bal | Val ves Threaded, Socket-\Wel di ng, MBS SP-110
Sol der Joint, G ooved and Fl ared Ends

Cast-lron Plug Val ves, Flanged and MBS SP-78
Thr eaded Ends

Bronze Gate, d obe, Angle, and Check Val ves MSS SP- 80
Steel Valves, Socket Wl ding and Threaded Ends ASME B16. 34

Cast-l1ron 3 obe and Angle Val ves, Fl anged and MBS SP- 85
Thr eaded Ends

Vacuum Rel i ef Val ves ASSE 1001

Wat er Pressure Reduci ng Val ves ASSE 1003

Water Heater Drain Valves ASSE 1005

Trap Seal Prinmer Val ves ASSE 1018

Tenperature and Pressure Relief Valves ANSI Z721. 22

for Hot Water Supply Systens

Tenperature and Pressure Relief Valves ASME CSD-1 Saf ety

for Automatically Fired Hot Water Boilers Code No., Part CW
Article 5

2.3.2 val | Faucets

Val | faucets with vacuum breaker backfl ow preventer shall be brass with
3/4 inch male inlet threads, hexagon shoulder, and 3/4 inch hose
connection. Faucet handl e shall be securely attached to stem

2.3.3 \Wall Hydrants

Val | hydrants with vacuum breaker backfl ow preventer shall have a

ni ckl e-brass or nickel -bronze wall plate or flange with nozzle and

det achabl e key handle. A brass or bronze operating rod shall be provided
within a gal vani zed iron casing of sufficient length to extend through the
wal |l so that the valve is inside the building, and the portion of the
hydrant between the outlet and valve is self-draining. A brass or bronze
val ve with coupling and uni on el bow having netal -to-netal seat shall be
provided. Valve rod and seat washer shall be renovable through the face of
the hydrant. The hydrant shall have 3/4 inchexposed hose thread on spout
and 3/4 inch male pipe thread on inlet.

2.3.6 Rel i ef Val ves
Wat er heaters and hot water storage tanks shall have a conbination pressure

and tenperature (P&T) relief valve. The pressure relief element of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
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buil dup in the systemwhen the systemis operating at the maxi numrate of
heat input. The tenperature element of a P&T relief valve shall have a
relieving capacity which is at least equal to the total input of the

heat ers when operating at their maxi numcapacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systens where the

maxi mumrate of heat input is less than 200,000 Btuh shall have 3/4 inch
mnimminlets, and 3/4 inch outlets. Relief valves for systens where the
maxi mumrate of heat input is greater than 200,000 Btuh shall have 1 inch
mnimminlets, and 1 inch outlets. The discharge pipe fromthe relief

val ve shall be the size of the valve outlet.

.4 FI XTURES

Fi xtures shall be water conservation type, in accordance w th NAPHCC- 01.
Fi xtures for use by the physically handi capped shall be in accordance wth
CABO Al117.1. Vitreous china, nonabsorbent, hard-burned, and vitrified
t hr oughout the body shall be provided. Porcelain enaneled ware shall have
specially selected, clear white, acid-resisting enanmel coating evenly
applied on surfaces. No fixture will be accepted that shows cracks,
crazes, blisters, thin spots, or other flaws. Fixtures shall be equi pped
wi t h appurtenances such as traps, faucets, stop valves, and drain
fittings. Each fixture and pi ece of equipnment requiring connections to the
drai nage system except grease interceptors, shall be equipped with a
trap. Brass expansion or toggle bolts capped with acorn nuts shall be
provi ded for supports, and polished chrom um pl ated pi pe, valves, and
fittings shall be provided where exposed to view Fixtures with the supply
di scharge below the rimshall be equi pped with backfl ow preventers.
Internal parts of flush and/or flushoneter valves, shower m xing val ves,
shower head face plates, pop-up stoppers of |lavatory waste drains, and
pop-up stoppers and overflow tees and shoes of bathtub waste drains may
contain acetal resin, fluorocarbon, nylon, acrylonitrile-butadiene-styrene
(ABS) or other plastic material, if the material has provided satisfactory
servi ce under actual commercial or industrial operating conditions for not
less than 2 years. Plastic in contact with hot water shall be suitable for
180 degrees F water tenperature. Plunbing fixtures shall be as indicated
i n paragraph PLUMBI NG FI XTURE SCHEDULE

.4.1 Lavatories

Vitreous china lavatories shall be provided with two integral nol ded | ugs
on the back-underside of the fixture and drilled for bolting to the wall in
a manner simlar to the hanger plate.

.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approves and listed by the Foundati on For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, doubl e check val ve assenblies, atnospheric (nonpressure) type
vacuum br eakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR-01. Doubl e Check backfl ow
preventers shall conformto ASSE 1015. Reduced pressure principle backfl ow
preventers shall conformto ASSE 1013. Hose connection vacuum breakers
shall conformto ASSE 1011. Pipe applied atnospheric type vacuum breakers
shall conformto ASSE 1001. Air gaps in plunbing systenms shall conformto
ASME Al112.1. 2.

.6 DRAI NS
.6.1 Fl oor Drains

Fl oor drains shall consist of a gal vani zed body, integral seepage pan, and
adjustabl e perforated or slotted chrom um pl ated bronze, nickel-bronze, or
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ni ckel -brass strainer, consisting of grate and threaded collar. Floor
drains shall be cast iron except where netallic waterproofing nmenbrane is
installed. Drains shall be of double drainage pattern for enbedding in the
floor construction. The seepage pan shall have weep hol es or channels for
drai nage to the drainpipe. The strainer shall be adjustable to floor

t hi ckness. A clanping device for attaching flashing or waterproofing
menbrane to the seepage pan w thout damagi ng the flashing or waterproofing
menbr ane shall be provided when required. Drains shall be provided with

t hreaded or caul ked connection. 1In lieu of a caul ked joint between the
drain outlet and waste pipe, a neoprene rubber gasket conformng to ASTMC
564 may be installed, provided that the drain is specifically designed for
t he rubber gasket conmpression type joint. Floor and shower drains shal
conformto ASME Al12.21. 1M

.6.1.2 Dr ai ns

Drains installed in connection with waterproofed floors or shower pans
shal | be equi pped with bolted-type device to securely clanp flashing.

.6.2 Trap Priner
.6.2.1 Trap Prinmer TP-1

Gravity type, brass, o-ring seals, automatically activates and delivers 5
ounces of water on a 15 second 5 psi pressure drop

.6.8.2 Trap Priner TP-2

Gravity type, chrome plated copper tubing as an integral part of the water
closet flush valve tail piece

.8 TRAPS

Unl ess ot herwi se specified, traps shall be plastic per ASTMF 409 or
copper-all oy adjustable tube type with slip joint inlet and swivel. Traps
shall be wi thout a cleanout. Tubes shall be copper alloy with walls not
less than 0.032 inch thick within comrercial tol erances, except on the
out si de of bends where the thickness may be reduced slightly in manufacture
by usual commercial nethods. Inlets shall have rubber washer and copper
alloy nuts for slip joints above the discharge level. Swi vel joints shal
be bel ow the di scharge | evel and shall be of netal -to-netal or

metal -to-plastic type as required for the application. Nuts shall have
flats for wench grip. Qutlets shall have internal pipe thread, except

that when required for the application, the outlets shall have sockets for
sol der-joint connections. The depth of the water seal shall be not |ess
than 2 inches. The interior dianeter shall be not nore than 1/8 inchover
or under the nom nal size, and interior surfaces shall be reasonably snooth
t hroughout. A copper alloy "P" trap assenbly consisting of an adjustable
"P* trap and threaded trap wall nipple with cast brass wall flange shall be
provided for lavatories. The assenbly shall be a standard manufactured
unit and may have a rubber-gasketed sw vel joint.

.10 WATER HEATER

Wat er heater types and capacities shall be as indicated. Each gas-fired
wat er heater shall have controls adjustable from 90 to 180 degrees F. The
thermal efficiencies and stand by heat |osses shall conformto TABLE 11

for each type of water heater specified. The only exception is that the
storage capacity need not nmeet the standard |loss requirenent if the tank
surface area is not insulated to R 12.5 and if a standing light is not used.

Page 18



.10.1 Aut omatic Storage Type

Heaters shall be conplete with control system and shall have ASME rated
conbi nati on pressure and tenperature relief valve

.10.3 Gas-Fired Type

Gas-fired water heaters shall conformto ANSI Z21.10.1 when water heater
shall be a direct vent/closed conbustion type with coaxial vent to all ow
conbustion air and exhaust venting through a single hole in outside wall.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Hubl ess cast-iron pipe shall not be installed under concrete floor sl abs.
Piping located in air plenuns shall conformto NFPA 90A requirenents.
Unprotected plastic pipe shall not be installed in air plenum Piping
|ocated in shafts that constitute air ducts or that enclose air ducts shal
be nonconmbustible in accordance with NFPA 90A. Installation of plastic
pi pe where in conmpliance with NFPA may be installed in accordance wth
PPFA-01. The plunmbing systemshall be installed conplete with necessary
fixtures, fittings, traps, valves, and accessories. Water and drainage
pi pi ng shall be extended 5 feet outside the building, unless otherw se

i ndicated. An exterior non-freeze wall hydrant shall be installed on the
water service line inside the building approximately 6 inches above the
floor frompoint of entry. Piping shall be connected to the exterior
service lines or capped or plugged if the exterior service is not in

pl ace. Sewer and water pipes shall be laid in separate trenches, except
when ot herwi se shown. Exterior underground utilities shall be at |east 36
i nches below the finish grade or as indicated on the drawings. |If trenches
are closed or the pipes are otherwi se covered before being connected to the
service lines, the location of the end of each plunbing utility shall be
marked with a stake or other acceptable neans. Valves shall be installed
with control no |ower than the val ve body.

1.1 Water Pipe, Fittings, and Connections

.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equi pnment. The

hot -wat er and col d-wat er pi pi ng system shall be arranged and installed to
permt draining. The supply line to each item of equi pnent or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and mai ntenance wi thout interfering with
operation of other equipnment or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Danmage to building, piping, wring, or

equi prent as a result of cutting shall be repaired by nmechanics skilled in
the trade invol ved.

.1.1.3 Protection of Fixtures, Materials, and Equi pnent

Pi pe openi ngs shall be closed with caps or plugs during installation
Fi xtures and equi pnent shall be tightly covered and protected against dirt,
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wat er, chem cals, and mechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pnent shall be thoroughly cleaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi prrent .

.1.1.4 Mai ns, Branches, and Runouts

Pi ping shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
bui | di ng shall not be weakened. Aboveground piping shall run parallel wth
the I'ines of the building, unless otherw se indicated. Branch pipes from
service lines may be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
ot her work and other services to permt not less than 1/2 inch between
finished covering on the different services. Bare and insul ated water
lines shall not bear directly against building structural elenments so as to
transmt sound to the structure or to prevent flexible nmovenent of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be nmade
with reducing fittings. Use of bushings will not be permtted except for
use in situations in which standard factory fabricated conponents are

furni shed to accommodat e speci fic excepted installation practice. Change
in direction shall be made with fittings, except that bending of pipe 4
inches and smaller will be permtted, provided a pipe bender is used and

wi de sweep bends are forned. The center-line radius of bends shall be not

| ess than six dianmeters of the pipe. Bent pipe showi ng kinks, winkles,
flattening, or other malformations will not be acceptabl e.

.1.1.6 Expansi on and Contraction of Piping

Al l owance shall be made throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be nade with anple swing or offset to avoid
undue strain on fittings or short pipe lengths. Horizontal runs of pipe
over 50 feet in length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts frommains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nore turns in
the line so that piping will spring enough to allow for expansion w thout
straining. |If mechanical grooved pipe coupling systens are provided, the
deviation from design requirenents for expansion and contracti on may be
al | owed pendi ng approval of Contracting Oficer

.1.1.7 Commer ci al - Type Water Hamer Arresters

Commer ci al -type water hamer arresters shall be provided on hot- and

col d-wat er supplies and shall be located as generally indicated, with
preci se location and sizing to be in accordance with PDI WH 201. Water
hanmrer arresters, where conceal ed, shall be accessible by nmeans of access
doors or renovabl e panels. Conmmercial-type water hamrer arresters shal
conformto PDI WH 201. Vertical capped pipe colums will not be permtted.

. 1.3 Joints
Installation of pipe and fittings shall be made in accordance with the

manuf acturer's recommendations. Mtering of joints for el bows and notchi ng
of straight runs of pipe for tees will not be permtted. Joints shall be
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made up with fittings of conpatible material and nade for the specific
pur pose i nt ended.

.1.3.1 Thr eaded

Threaded joints shall have American Standard taper pipe threads conform ng
to ASME B1.20.1. Only nale pipe threads shall be coated with graphite or
wi th an approved graphite conmpound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape applied.

.1.3.2 Mechani cal Coupl i ngs

G ooved nechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove dinmensions shall conply with
the tol erances specified by the coupling manufacturer. The dianeter of
grooves nmade in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcroneter. G oove w dth and

di mensi on of groove fromend of the pipe shall be nmeasured and recorded for
each change in grooving tool setup to verify conpliance with coupling

manuf acturer's tol erances. Gooved joints shall not be used in conceal ed

| ocati ons.

.1.3.3 Uni on and Fl anged

Uni ons, flanges and nechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 2-1/2 inches
and smaller; flanges shall be used on pipe sizes 3 inches and |arger

.1.3.4 Cast lron Soil, Waste and Vent Pipe

Bel | and spi got conpression and hubl ess gasketed clanp joints for soil,
wast e and vent piping shall be installed per the manufacturer's
reconmendati ons.

.1.3.5 Copper Tube and Pi pe

The tube or fittings shall not be anneal ed when naki ng connecti ons.
Connections shall be made with a nmultiflanme torch

a. Brazed. Brazed joints shall be made in conformance with AWS B2. 2,
MSS SP-73, and CDA-02 with flux and are acceptable for |ine
sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing netal
wi thout flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphor us, copper-phosphorus-silver or a silver brazing
filler metal.

b. Soldered. Soldered joints shall be made with flux and are only
acceptable for Iines 2 inches and smaller. Soldered joints shal
conformto ASME B31.5 and CDA-02.

c. Copper Tube Extracted Joint. An extracted mechanical joint may be
made in copper tube. Joint shall be produced with an appropriate

tool by drilling a pilot hole and drawi ng out the tube surface to
forma collar having a mninum hei ght of three tinmes the thickness
of the tube wall. To prevent the branch tube from being inserted

beyond the depth of the extracted joint, dinpled depth stops shal
be provided. Branch tube shall be notched for proper penetration
into fitting to ensure a free flowjoint. Extracted joints shal
be brazed in accordance w th NAPHCC-01 using B-Cup series filler
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metal in accordance with MSS SP-73. Sol dered extracted joints
will not be permtted.

.1.3.9 O her Joint Met hods
1.4 Dissimlar Pipe Materials

Connecti ons between ferrous and non-ferrous copper pipe shall be nmade with
dielectric unions or flange waterways. Connecting joints between plastic
and netallic pipe shall be made with transition fitting for the specific
pur pose.

.1.5 Corrosion Protection for Buried Pipe and Fittings

.1.5.1 Cast Iron and Ductile Iron

Pressure pipe shall have a cathodic protection system and joint bonding.
.1.5.2 St eel

Steel pipe, joints, and fittings shall be cleaned, coated with priner, and
wrapped with tape. Pipe shall be cleaned, coated, and w apped prior to

pi pe tightness testing. Joints and fittings shall be cl eaned, coated, and
wr apped after pipe tightness testing. Tape shall conformto AWM C203and
shall be applied with a 50 percent overlap. Priner shall be as recomended
by the tape manufacturer.

.1.6 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and per manent
| ocati on.

.1.6.1 Sl eeve Requirenents

Pi pes passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for cast-iron soil pipe passing

t hrough concrete slab on grade, except where penetrating a nmenbrane
wat er proof floor. A nodul ar nechani cal type sealing assenbly may be
installed in Iieu of a waterproofing clanping fl ange and caul ki ng and
seal i ng of annul ar space between pipe and sleeve. The seals shall consi st
of interlocking synthetic rubber Iinks shaped to continuously fill the
annul ar space between the pipe and sleeve with corrosion-protected carbon
steel bolts, nuts, and pressure plates. The links shall be |oosely
assenbled with bolts to forma continuous rubber belt around the pipe with
a pressure plate under each bolt head and each nut. After the sea
assenbly is properly positioned in the sleeve, tightening of the bolt shal
cause the rubber sealing elenents to expand and provide a watertight sea
bet ween the pipe and the sleeve. Each seal assenbly shall be sized as
recommended by the manufacturer to fit the pipe and sl eeve invol ved.

Sl eeves shall not be installed in structural nmenbers, except where

i ndi cated or approved. Rectangul ar and square openi ngs shall be as

detail ed. Each sleeve shall extend through its respective floor, or roof,
and shall be cut flush with each surface, except for special circunstances.
Pi pe sl eeves passing through floors in wet areas such as nechani ca

equi prent roons, |avatories, kitchens, and other plunbing fixture areas
shall extend a m ninmumof 4 inches above the finished floor. Unless

ot herwi se indi cated, sleeves shall be of a size to provide a m ni mum of

1/4 inch cl earance between bare pipe and inside of sleeve or between jacket
over insulation and sleeves. Sleeves in bearing walls shall be steel pipe
or cast-iron pipe. Sleeves for nmenbrane waterproof floors shall be stee
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pi pe, cast-iron pipe, or plastic pipe. Menbrane clanping devices shall be
provi ded on pipe sleeves for waterproof floors. Sleeves in nonbearing

wal I's or ceilings may be steel pipe, cast-iron pipe, galvanized sheet netal
wi th | ock-type longitudinal seam or noisture-resistant fiber or plastic.

Pl astic sleeves shall not be used in nonbearing fire walls, roofs, or
floor/ceilings. Except as otherw se specified, the annul ar space between
pi pe and sl eeve, or between jacket over insulation and sleeve, shall be
seal ed as indicated with sealants conforming to ASTM C 920 and with a
primer, backstop material and surface preparation as specified in Section
07900 JO NT SEALI NG  Pipes passing through sleeves in concrete floors over
craw spaces shall be sealed as specified above. The annul ar space between
pi pe and sl eeve or between jacket over insulation and sleeve shall not be
sealed for interior walls which are not designated as fire rated. Sl eeves
t hrough bel ow-grade walls in contact with earth shall be recessed 1/2 inch
fromwall surfaces on both sides. Annular space between pipe and sl eeve
shall be filled with backing material and sealants in the joint between the
pi pe and concrete or masonry wall as specified above. Seal ant selected for
the earth side of the wall shall be conpatible with

danppr oof i ng/ wat erproofing materials that are to be applied over the joint
seal ant.

.1.6.2 Fl ashi ng Requi renents

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 16 ouncecopper flashing, each within an integral skirt
or flange. Flashing shall be suitably formed, and the skirt or flange
shall extend not less than 8 inches fromthe pipe and shall be set over
the roof or floor nmenbrane in a solid coating of bitum nous cenent. The
flashing shall extend up the pipe a mininumof 10 inches. For cleanouts,
the flashing shall be turned down into the hub and caul ked after placing
the ferrule. Pipes passing through pitched roofs shall be flashed, using

| ead or copper flashing, with an adjustable integral flange of adequate
size to extend not less than 8 inches fromthe pipe in all directions and
| apped into the roofing to provide a watertight seal. The annul ar space
between the flashing and the bare pipe or between the flashing and the

nmet al -j acket -covered insulation shall be sealed as indicated. Flashing for
dry vents shall be turned down into the pipe to forma waterproof joint.

Pi pes, up to and including 10 inches in dianeter, passing through roof or

fl oor waterproofing menbrane may be installed through a cast-iron sleeve
wi t h caul ki ng recess, anchor |ugs, flashing-clanp device, and pressure ring
with brass bolts. Flashing shield shall be fitted into the sleeve cl anping
device. Pipes passing through wall waterproofing menbrane shall be sl eeved
as descri bed above. A waterproofing clanmping flange shall be install ed.

.1.6.3 Waterproofing

Wat er proofing at floor-mounted water closets shall be acconplished by
formng a flashing guard from soft-tenpered sheet copper. The center of

t he sheet shall be perforated and turned down approximately 1-1/2 inches to
fit between the outside dianeter of the drainpi pe and the inside dianeter
of the cast-iron or steel pipe sleeve. The turned-down portion of the
flashing guard shall be enbedded in sealant to a depth of approximtely
1-1/2 inches; then the sealant shall be finished off flush to floor I|evel
bet ween the flashing guard and drai npi pe. The flashing guard of sheet
copper shall extend not |less than 8 inches fromthe drainpi pe and shall be
| apped between the floor nenbrane in a solid coating of bitum nous cenent.
If cast-iron water closet floor flanges are used, the space between the
pi pe sl eeve and drai npi pe shall be sealed with seal ant and the flashing
guard shall be upturned approximately 1-1/2 inches to fit the outside

di ameter of the drainpipe and the inside diameter of the water closet floor
flange. The upturned portion of the sheet fitted into the floor flange
shal | be seal ed.
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3.1.6.4 Optional Counterfl ashing

Instead of turning the flashing down into a dry vent pipe, or caul king and
seal i ng the annul ar space between the pipe and flashing or

nmet al -j acket -covered insulation and flashing, counterflashing nmay be
acconpl i shed by utilizing the foll ow ng:

a. A standard roof coupling for threaded pipe up to 6 inches in
di anet er.

b. A tack-welded or banded-netal rain shield around the pipe.
3.1.6.5 Pi pe Penetrations of Slab on G ade Floors

VWhere pipes, fixture drains, floor drains, cleanouts or simlar itens
penetrate slab on grade floors, except at penetrations of floors with

wat er pr oof i ng menbrane as specified in paragraphs Flashing Requirenents and
Wat erproofing, a groove 1/4 to 1/2 inch wide by 1/4 to 3/8 inch deep
shall be formed around the pipe, fitting or drain. The groove shall be
filled with a sealant as specified in Section 07900 JO NT SEALI NG

3.1.7 Fire Sea

VWere pipes pass through fire walls, fire-partitions, fire-rated pipe chase
wal I's or floors above grade, a fire seal shall be provided as specified in
Section 07900 FI RESTOPPI NG

3.1.8 Supports
3.1.8.1 Cener a

Hangers used to support piping 2 inches and |larger shall be fabricated to
permt adequate adjustment after erection while still supporting the |oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion novenment, and to prevent buckli ng,

swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anmbient tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers. In

t he support of multiple pipe runs on a common base nenber, a clip or clanp
shal | be used where each pipe crosses the base support menber. Spacing of
t he base support nenbers shall not exceed the hanger and support spacing
required for an individual pipe in the nultiple pipe run

3.1.8.3 Pi pe Hangers, Inserts, and Supports

Installati on of pipe hangers, inserts and supports shall conformto MSS
SP-58 and MSS SP-69, except as nodified herein.

a. Types 5, 12, and 26 shall not be used.

b. Type 3 shall not be used on insul ated pi pe.

c. Type 18 inserts shall be secured to concrete fornms before concrete
is placed. Continuous inserts which allow nore adjustnent may be
used if they otherwi se neet the requirenents for type 18 inserts.

d. Type 19 and 23 C-cl anps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furnished by the

manuf acturer. Field-fabricated Cclanp bodies or retaining
devi ces are not acceptabl e.
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Type 20 attachnents used on angl es and channel s shall be
furni shed with an added nual | eabl e-iron heel plate or adapter

Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

Type 39 saddl es shall be used on insulated pipe 4 inches and
| arger when the tenperature of the mediumis 60 degrees F or
hi gher. Type 39 saddl es shall be welded to the pipe.

Type 40 shields shall:
(1) Be used on insulated pipe |ess than 4 inches.

(2) Be used on insulated pipe 4 inchesand | arger when the
tenperature of the nediumis 60 degrees F or |ess.

(3) Have a high density insert for pipe 2 inches and |arger and
for smaller pipe sizes when the insulation is suspected of being
vi sibly conpressed, or distorted at or near the shield/insulation
interface. High density inserts shall have a density of 8 pcf or
greater.

Hori zontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 1 footfromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 5 feet apart at val ves.
Qperating tenperatures in determ ning hanger spacing for PVC or
CPVC pi pe shall be 120 degrees F for PVC and 180 degrees F for
CPVC. Horizontal pipe runs shall include all owances for expansion
and contraction.

Type 40 shields used on insul ated pi pe shall have high density
inserts with a density of 8 pcf or greater

Type 35 guides using steel, reinforced pol ytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe novenent. Slide materials shall be suitable for the system
operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
VWere steel slides do not require provisions for lateral restraint
the foll owing may be used:

(1) On pipe 4 inches and |arger when the tenperature of the
mediumis 60 degrees F or higher, a Type 39 saddle, welded to the
pipe, may freely rest on a steel plate.

(2) On pipe less than 4 inches a Type 40 shield, attached to the
pi pe or insulation, may freely rest on a steel plate.

(3) On pipe 4 inches and larger carrying nmediumless that 60
degrees F a Type 40 shield, attached to the pipe or insulation
may freely rest on a steel plate.

Pi pe hangers on horizontal insulated pipe shall be the size of the
outsi de dianeter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

VWere there are high systemtenperatures and welding to piping is

not desirable, the type 35 guide shall include a pipe cradle,
wel ded to the guide structure and strapped securely to the pipe.
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3.

The pipe shall be separated fromthe slide material by at |least 4
i nches or by an amount adequate for the insulation, whichever is
greater.

n. Hangers and supports for plastic pipe shall not conpress, distort,
cut or abrade the piping, and shall allow free novenent of pipe
except where otherwi se required in the control of
expansi on/ contraction

1.9 VWl ded I nstall ation

Pl unmbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi pi ng shall be made with welding fittings only; mitering or notching pipe
to formelbows and tees or other simlar type construction will not be
permtted. Branch connection may be made with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inprovenent of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignment, heat treatnent, and

i nspection of weld shall conformto ASME B31.1. Weld defects shall be
renoved and repairs nmade to the weld, or the weld joints shall be entirely
renoved and rewel ded. After filler nmetal has been renoved fromits
original package, it shall be protected or stored so that its
characteristics or welding properties are not affected. El ectrodes that
have been wetted or that have |l ost any of their coating shall not be used.

.1.10 Pi pe C eanouts

Pi pe cl eanouts shall be the sane size as the pipe except that cleanout
plugs larger than 4 inches will not be required. A cleanout installed in
connection with cast-iron soil pipe shall consist of a |ong-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy
cast-brass or cast-iron ferrule with countersunk cast-brass head screw pl ug
shal |l be caul ked into the hub of the fitting and shall be flush with the
floor. dCeanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast-brass screw plugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be
the sane size as the pipe up to and including 4 inches. deanout tee
branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspouts, on each connection to buil ding
stormdrain where interior downspouts are indicated, and on each building
drain outside the building. Ceanout tee branches nmay be onmtted on stacks
in single story buildings with slab-on-grade construction or where | ess
than 18 i nches of crawl space is provided under the floor. C eanouts on
pi pe concealed in partitions shall be provided with chrom um pl ated bronze,
ni ckel bronze, nickel brass or stainless steel flush type access cover

pl ates. Round access covers shall be provided and secured to plugs wth
securing screw. Square access covers may be provided with matching franes,
anchoring lugs and cover screws. Ceanouts in finished walls shall have
access covers and franmes installed flush with the finished wall. C eanouts
installed in finished floors subject to foot traffic shall be provided with
a chrome-pl ated cast brass, nickel brass, or nickel bronze cover secured to
the plug or cover frame and set flush with the finished floor. Heads of
fastening screws shall not project above the cover surface. Were

cl eanouts are provided with adjustable heads, the heads shall be cast iron

.2 WATER HEATERS AND HOT WATER STORAGE TANKS

2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the valve
actuator conmes in contact with the hottest water in the heater. Wenever
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possible, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the

hot -water outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
mount ed above and within 6 inches above the top of the tank or water

heat er.

3.2.2 Install ation of Gas-Fired Water Heater

Installation shall conformto NFPA 54 for gas fired. Storage water heaters
that are not equipped with integral heat traps and having vertical pipe
risers shall be installed with heat traps directly on both the inlet and
outlet. G rculating systenms need not have heat traps installed. An
acceptabl e heat trap may be a piping arrangenent such as el bows connected
so that the inlet and outlet piping make vertically upward runs of not |ess
than 24 inches just before turning downward or directly horizontal into
the water heater's inlet and outlet fittings. Comercially avail abl e heat
traps, specifically designed by the manufacturer for the purpose of
effectively restricting the natural tendency of hot water to rise through
vertical inlet and outlet piping during standby periods may al so be

appr oved.

3.2.4 Heat Traps

Pi ping to and fromeach water heater and hot water storage tank shall be
routed horizontally and downward a mnimumof 2 feet before turning in an
upward direction.

3.2.5 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be nmade with dielectric
uni ons or fl anges.

3.3 FI XTURES AND FI XTURE TRI MM NGS

Angl e stops, straight stops, stops integral with the faucets, or conceal ed
type of |ock-shield, and | oose-key pattern stops for supplies with

t hreaded, sweat or solvent weld inlets shall be furnished and installed
with fixtures. Were connections between copper tubing and faucets are
made by rubber conpression fittings, a beading tool shall be used to
mechani cal | y deformthe tubi ng above the conpression fitting. Exposed
traps and supply pipes for fixtures and equi pnent shall be connected to the
rough piping systens at the wall, unless otherw se specified under the
item Floor and wall escutcheons shall be as specified. Drain |lines and
hot water |ines of fixtures for handi capped personnel shall be insul ated
and do not require polished chrome finish. Plunbing fixtures and
accessories shall be installed within the space shown.

3.3.1 Fi xture Connecti ons

VWhere space limtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connecti ons between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a cl oset-setting conmpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to make a first-class joint with the closet-setting
conmpound or gasket and fixture used.

3.3.2 Fl ushonet er Val ves
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Fl ushonet er val ves shall be secured to prevent novenent by anchoring the

I ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket. Flushometer valves for water closets shall be
installed 39 inches above the floor. Bunpers for water closet seats shal
be installed on the flushoneter stop.

.3.3 Hei ght of Fixture Ri ns Above Fl oor

Lavatories shall be nounted with rim 31 inches above finished floor
WAl | - hung drinking fountains and water coolers shall be installed with rim
42 inches above floor. Wall-hung service sinks shall be nmounted with rim
28 inches above the floor. Installation of fixtures for use by the
physi cal | y handi capped shall be in accordance with CABO A117.1

.3.5 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals, water closets, and
other fixtures of simlar size, design, and use, shall be of the
chair-carrier type. The carrier shall provide the necessary neans of
mounting the fixture, with a foot or feet to anchor the assenbly to the
floor slab. Adjustability shall be provided to locate the fixture at the
desired height and in proper relation to the wall. Support plates, in lieu
of chair carrier, shall be fastened to the wall structure only where it is
not possible to anchor a floor-nounted chair carrier to the floor slab

.3.5.1 Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be inbedded in
the masonry wal | .

.3.5.2 Support for Cellul ar-Masonry Wall Construction

Chair carrier shall be anchored to floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be fastened to
the cellular wall using through bolts and a back-up pl ate.

.3.5.3 Support for Steel Stud Frame Partitions

Chair carrier shall be used. The anchor feet and tubul ar uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangular steel tube upright. Wall plates, in lieu of
floor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to

t hese studs.

.3.5.4 Support for Wod Stud Construction

VWere floor is a concrete slab, a floor-anchored chair carrier shall be
used. Were entire construction is wood, wood crosspi eces shall be
installed. Fixture hanger plates, supports, brackets, or nounting |ugs
shall be fastened with not |ess than No. 10 wood screws, 1/4 inch thick
m ni mum st eel hanger, or toggle bolts with nut. The wood crosspi eces shal
extend the full width of the fixture and shall be securely supported.

.3.5.5 Vall-Munted Water C oset Caskets
VWere wal | -nounted water closets are provided, reinforced wax, treated

felt, or neoprene gaskets shall be provided. The type of gasket furnished
shal |l be as recomended by the chair-carrier manufacturer
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3.

3.6 Backf | ow Preventi on Devi ces

Pl umbi ng fixtures, equipnment, and pi pe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
wat er. Backfl ow preventers shall be installed where indicated and in
accordance with NAPHCC-01 at all other |ocations necessary to preclude a
Ccross-connect or interconnect between a potable water supply and any
nonpot abl e substance. In addition backflow preventers shall be installed
at all locations where the potable water outlet is below the flood I evel of
t he equi pnent, or where the potable water outlet will be |ocated bel ow the
| evel of the nonpotabl e substance. Backflow preventers shall be Il ocated so
that no part of the device will be subnmerged. Backflow preventers shall be
of sufficient size to allow unrestricted fl ow of water to the equi pnent,
and preclude the backfl ow of any nonpotabl e substance into the potable

wat er system Access shall be provided for maintenance and testing. Each
device shall be a standard commercial unit.

.3.7 Access Panel s

Access panel s shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the conceal ed itens may be serviced,
mai nt ai ned, or replaced. Access panels shall be as specified in Section
05500 M SCELLANEQUS METAL.

.3.8 Si ght Drains

Sight drains shall be installed so that the indirect waste will term nate
2 inches above the flood rimof the drain to provide an acceptable air gap

.3.9 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shal | be doubl e-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type. Traps installed on plastic
pi pe may be plastic conforming to ASTM D 3311. Traps for acid-resisting
wast e shall be of the sane material as the pipe.

.6 | DENTI FI CATI ON SYSTEMS

.6.1 I dentification Tags

Identification tags made of brass, engraved |am nated plastic, or engraved
anodi zed al umi num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 1-3/8 inch mninmumdianeter, and nmarking shall be stanped or
engraved. Indentations shall be black, for reading clarity. Tags shall be
attached to valves with No. 12 AW5 copper wire, chrone-plated beaded
chain, or plastic straps designed for that purpose.

.6.2 Col or Codi ng

Col or coding for piping identification shall be as specified in Section
09900 PAI NTI NG GENERAL.

.6.3 Col or Codi ng Schene for Locating Hi dden Utility Conmponents

Schene shall be provided in buildings having suspended grid ceilings. The
col or coding schene shall identify points of access for nmaintenance and
operation of operable conponents which are not visible fromthe finished
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space and installed in the space directly above the suspended grid ceiling.
The operabl e conponents shall include val ves, danpers, sw tches, |inkages
and thernostats. The col or codi ng scheme shall consist of a color code
board and colored netal disks. Each colored netal disk shall be
approximately 3/8 inch in dianeter and secured to renovable ceiling panels
with fasteners. The fasteners shall be inserted into the ceiling panels so
that the fasteners will be concealed fromview The fasteners shall be
manual |y renovabl e without tools and shall not separate fromthe ceiling
panel s when panels are dropped fromceiling height. Installation of
colored netal disks shall follow conpletion of the finished surface on

whi ch the disks are to be fastened. The color code board shall have the
approxi mate di nensions of 3 foot width, 30 inches height, and 1/2 inch

t hi ckness. The board shall be nmade of wood fiberboard and framed under
glass or 1/16 inch transparent plastic cover. Unless otherw se directed,
the col or code synbols shall be approximately 3/4 inch in dianmeter and the
related lettering in 1/2 inch high capital letters. The color code board
shal |l be nounted and |l ocated in the mechani cal or equi pment room The
col or code system shall be as indicated bel ow

Col or System I[tem Locati on

(— ) (— ) (— ) (— )
.7 ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insul ated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chrom umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew

.8 PAI NT1 NG

Pai nting of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900PAI NTI NG
GENERAL.

.9 TESTS FLUSHI NG AND STERI LI ZATI ON

.9.1 Pl umbi ng System

The pl unmbi ng system shall be tested in accordance wi th NAPHCC 01.
.9.1.1 Test of Backfl ow Prevention Assenblies

Backfl ow preventi on assenbly shall be tested using gauges specifically
designed for the testing of backflow prevention assenblies. Gauges shal

be tested annually for accuracy in accordance with the University of

Sout hern California' s Foundation of Cross Connection Control and Hydraulic
Research or the American Water Wrks Associati on Manual of Cross Connection
(Manual M 14). Report formfor each assenbly shall include, as a m ni num
the foll ow ng:

Data on Device Data on Testing Firm
Type of Assenbly Nane

Manuf act ur er Addr ess

Mbodel Nunber Certified Tester
Serial Nunber Certified Tester No.
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Si ze Date of Test
Locati on
Test Pressure Readi ngs Serial Nunber and Test Data of CGauges

If the unit fails to neet specified requirenments, the unit shall be
repai red and retested.

.9.3 Def ecti ve Wrk

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new materials. Caul king of
screwed joints or holes will not be permitted.

.9.4 Syst em Fl ushi ng

After tests are conpleted, potable water piping shall be flushed. In
general , sufficient water shall be used to produce a m ni mumwater velocity
of 2.5 feet per second through piping being flushed. Flushing shall be
continued until discharge water shows no discoloration. Systemshall be
drained at |low points. Strainer screens shall be renmoved, cleaned, and
replaced in line. After flushing and cl eaning, systens shall be prepared
for service by imediately filling water piping with clean, fresh potable
water. Any stoppage, discoloration, or other damage to the finish,

furni shings, or parts of the building due to the Contractor's failure to
properly clean the piping systemshall be repaired by the Contractor. Wen
the work is conplete, the hot-water system shall be adjusted for uniform
circulation. Flushing devices and automatic control systens shall be

adj usted for proper operation.

.9.5 Qper ational Test
Upon conpl etion of and prior to acceptance of the installation, the
Contractor shall subject the plunmbing systemto operating tests to
denonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |ess than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Tine, date, and duration of test.

b. Water pressures at the nost renote and the highest fixtures.

c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punp suction and di scharge pressures.

f. Tenperature of each donmestic hot-water supply.

g. Operation of each floor and roof drain by flooding with water.

h. Operation of each vacuum breaker and backfl ow preventer

i. Conplete operation of each water pressure booster system
i ncluding punp start pressure and stop pressure.

j. Conpressed air readings at each conpressor and at each outlet.

Each indicating instrument shall be read at 1/2 hour intervals.
The report of the test shall be submitted in quadruplicate. The

Page 31



3.

Contractor shall furnish instruments, equipnent, and personne
required for the tests; the Governnent will furnish the necessary
water and electricity.

9.6 Di si nfection

After pressure tests have been nade, the entire donestic hot- and

col d-water distribution systemshall be sterilized. Systemshall be

t horoughly flushed with water of sufficient velocity until all entrained
dirt and other foreign material have been renoved, before introducing
chlorinating material. The chlorinating material shall be hypochlorites or
liquid chlorine. Water chlorination procedure shall be in accordance wth
AWM M20. The chlorinating material shall be fed into the water piping
systemat a constant rate at a concentration of at |east 50 parts per
mllion (ppm). A properly adjusted hypochlorite solution injected into the
main with a hypochlorinator, or liquid chlorine injected into the main

t hrough a solution-feed chlorinator and booster punp, shall be used. The
chlorine residual shall be checked at intervals to ensure that the proper
level is maintained. Chlorine application shall continue until the entire
main is filled. The water shall remain in the systemfor a m ni nrum of 24
hours. Each valve in the systembeing sterilized shall be opened and

cl osed several tines during the contact period to ensure its proper

di sinfection. Follow ng the 24-hour period, no |l ess than 25 ppm chlorine
residual shall remain in the system \Water tanks shall be disinfected by
the addition of chlorine directly to the filling water. Follow ng a 6 hour
period, no |l ess than 50 ppm chl orine residual shall remain in the tank

The systemincluding the tanks shall then be flushed with clean water until
the residual chlorine is reduced to | ess than one part per million. During
the flushing period each valve and faucet shall be opened and cl osed
several times. Fromseveral points in the systemthe Contracting Oficer
will take sanples of water in properly sterilized containers for bacterial
exam nation. The sanples of water shall be tested for total coliform
organi sms (coliformbacteria, fecal coliform streptococcal, and ot her
bacteria) in accordance with AWM-01. The testing method used shall be
either the multiple-tube fernentation technique or the nmenbrane-filter
technique. The sterilizing shall be repeated until tests indicate the
absence of coliform organisns (zero nmean coliformdensity per 100
mlliliters) in the sanples for at least 2 full days. The systemw | not
be accepted until satisfactory bacteriological results have been obtai ned.

.10 PLUMBI NG FI XTURE SCHEDULE

P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M wall nounted.
Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type

Seat - CID A-A-238, Type A white plastic, elongated, open front.

Fl ushomet er Valve - ASSE 1037, |arge di aphragmtype w th non-hol d-open
feature, backcheck angle control stop, and vacuum breaker. M ni mum upper
chanber inside diameter of not less than 2-5/8 inches at the point where
t he di aphragmis seal ed between the upper and | ower chanbers. The maxi mum
wat er use shall be 1.6 gallons per flush.

P-2 WATER CLOSET HANDI CAPPED

Top rimof bow shall be 18 inches above the floor; other features are the
same as P-1.
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P-3 URI NAL:

Val | hanging, with integral trap and extended shields, ASME Al12.19.2M
si phon jet. Top supply connection, back outlet.

Fl ushoneter Valve - Simlar to Flushoneter Valve for P-1. The naxi num
wat er use shall be 1 gallon per flush.

P-4 URI NAL HANDI CAPPED:

Top rimof bow shall be 17 above the floor; other features are the sane as
P- 3.

P-5 LAVATORY:

Manuf acturer's standard sink depth, vitreous china ASME Al112.19.2M
countertop, oval.

Faucet - Faucets shall be center set type. Faucets shall have repl aceabl e
seats and washers. Valves and handl es shall be copper alloy. Connection
bet ween val ve and spout for center-set faucet shall be of rigid netal
tubing. Flow shall be limted to 2.5 gpmat a flow ng pressure of 80 psi.

Handl es - Lever type. Cast, formed, or drop forged copper all oy.

Drain - Strainer shall be copper alloy or stainless steel. See paragraph
FI XTURES for optional plastic accessories.

P-6 LAVATORY HANDI CAPPED

Manuf acturer's standard sink depth, vitreous china ASME Al12.19.2M
countertop, oval.

Faucet - Faucets shall be conbination type with wist blade handl es and
gooseneck spout with a 6 inch reach. Faucets shall have repl aceabl e seats
and washers. Valves and handl es shall be copper alloy. Connection between
val ve and spout shall be of rigid netal tubing. Flow shall be Iimted to
2.5 gpmat a flow ng pressure of 80 psi.

Handles - 4 inch wist blade type. Cast, formed, or drop forged copper
al | oy.

Drain - Strainer shall be copper alloy or stainless steel. See paragraph
FI XTURES for optional plastic accessories.

P-7 KITCHEN SI NK HANDI CAPPED:

Ledge back with holes for faucet and spout, double bow 32 x 21 inchesx 6
i nches deep, stainless steel ASVE Al112. 19. 3M

Faucet and Spout - Cast or wought copper alloy. Faucet shall be deck
mount with wist blade nmanhol es and a gooseneck spout with an 8 inch

reach. Faucet shall have repl aceabl e seats and washers. Aerator shal

have internal threads. Flow shall be limted to 2.5 gpmat a fl owi ng water
pressure of 80 psi.

Handl e - Cast copper alloy, wought copper alloy, or stainless steel, 4
inch wist blade.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc. shall be copper alloy or stainless steel
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P-8 SERVI CE Sl NK

Enanel ed cast iron ASME A112.19.1M copper alloy or stainless steel ASME
A112.19.3M wall rnounted, 24 inches wide x 20 inches deep, splashback 9
i nches hi gh.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be lever type. Strainers
shal | have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc. shall be copper alloy or stainless steel

Trap - Cast iron, mninmum 3 inch dianeter.
P-9 WATER COCLER DRI NKI NG FOUNTAI NS:

Wat er cool er drinking fountain shall be dual unit handi capped/ st andard,
self contained, conformto ARl 1010, use one of the fluorocarbon gases
conformng to ARl 700 and ASHRAE 34 which has an Ozone Depl etion Potenti al
of less than or equal to 0.05, have a capacity to deliver 8 gph of water
at 50 degrees Fwith an inlet water tenperature of 80 degrees F while
residing in a roomenvironnent of 90 degrees F, and have sel f-cl osing

val ves. Self-closing valves shall have automatic streamregul ators, have a
flow control capability, have a push button actuation or have a
cross-shaped i ndex netal turn handle without a hood. Exposed surfaces of
stainl ess steel shall have No. 4 general polish finish. Spouts shal
provide a flow of water at least 4 inches high so as to allow the
insertion of a cup or glass under the flow of water.

Standard surface Wall-Munted - Surface wall-munted unit shall be 18

i nches wide, 18 inches deep, and have a back height of 6 to 8 inches.

The bowl and cabi net shall be made of corrosion resisting steel. The unit
shal | have conceal ed fasteners and be for interior installation. This unit
shal |l be a conbination unit with the handi capped unit.

Handi capped - Handi capped units shall be surface wall-nounted. The

di mensi ons shall be 18 inches wide, 18 inches deep. The unit shall clear
the floor or ground by at least 8 inches. A clear knee space shall exist
bet ween the bottom of the bow and the floor or ground of at |east 27

i nches and between the front edge of the bow and the body of the unit of
at least 8 inches. A 8 inch wide clear space shall exist on both sides
of the unit. The spout height shall be no nore than 36 inches above the
floor or ground to the outlet. The spout shall be at the front of the unit
and direct the water flowin a trajectory that is parallel or nearly
parallel to the front of the unit. The bow and cabinet shall be nmade of
corrosion resisting steel and be for interior installation. This unit
shall be a conbination unit with the standard unit.

.12 PERFORVANCE OF WATER HEATI NG EQUI PMENT
Standard rating condition ternms are as foll ows:

EF

Energy factor, overall efficiency.

ET

Thermal efficiency with 70 degrees F delta T.

EC = Conbustion efficiency, 100 percent - flue | oss when snmoke = o
(trace is pernmtted).
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SL = Standby loss in Wsqg. ft. based on 80 degrees F delta T, or in
percent per hour based on nom nal 90 degrees F delta T.

HL = Heat |oss of tank surface area.
V = Storage volune in liters
3.12. 1 Storage Water Heaters

3.12.1.2 Gas

a. Storage capacity of 100 gallons or less, and input rating of

75,000 Btu/h or less: mninmEF shall be 0.62-0.0019V per 10 CFR
430.
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3.12. 4 Pool Heaters

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEM5

1 Cast iron soil pipe and fittings, hub X X X X
and spigot, ASTM A 74 with
conpressi on gaskets

2 Cast iron pipe and fittings hubl ess, X X X X
Cl SPI 301 and ASTM A 888

3 Cast iron drainage fittings, threaded, X X X
ASME B16. 12 for use with Item 10

4 Cast iron screwed fittings (threaded) X
ASME B16.4 for use with Item 10

5 Ductile iron grooved joint fittings X X X
for ferrous pipe ASTM A 536 and
ASTM A 47 for use with Itemb5

6 Bronze sand casting grooved joi nt X X X
pressure fittings for non-ferrous
pi pe ASTM B 584, for use with
Item5

7 W ought copper grooved joint pressure X X
pressure fittings for non-ferrous
pi pe ASTM B 75 C12200,
ASTM B 152 C11000, ASME B16. 22
ASME B16.22 for use with Item5

8 Mal | eabl e-iron threaded fittings, X
gal vani zed ASME B16.3 for use
with Item 10

9 Seanl ess red brass pipe, ASTM B 43

10 Bronzed fl anged fittings, X
ASME B16.24 for use with Itens
11 and 14

11 Cast copper alloy solder joint X
pressure fittings, ASME B16.18
for use with Item 14

12 Seanl ess copper pipe, ASTM B 42

13 Cast bronze threaded fittings, X
ASME B16. 15

14 Copper drai nage tube, (DW), X* X X* X
ASTM B 306
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TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEM5

SERVI CE

Item# Pipe and Fitting Materials A B C D
15 W ought copper and wrought X X X X

al I oy sol der-joint drai nage

fittings. ASME B16. 29
16 Cast copper alloy solder joint X X X X

drai nage fittings, DW,

ASME B16. 23

SERVI CE:

A - Underground Building Soil, Waste and Storm Drain

B - Aboveground Soil, Waste, Drain In Buildings

C - Underground Vent

D - Aboveground Vent

*

- Hard Tenper
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

1 G ooved pi pe couplings, X X
non-ferrous pipe, ASTM A 536 and
ASTM A 47

2 Seanl ess red brass pi pe, X X X
ASTM B 43

3 Bronze flanged fittings, X X X
ASME B16. 24

4 Seamnl ess copper pi pe, X X X
ASTM B 42

5 Seamnl ess copper water tube, Xx* Xx* Xx*
ASTM B 88

6 Cast bronze threaded fittings, X X X
ASME B16. 15 for use with Itens
4 and 5

7 W ought copper and bronze sol der-j oi nt X X X
pressure fittings, ASME B16.22 for
use with Itens 4 and 5

8 Cast copper alloy sol der-joint X X X
pressure fittings, ASME B16.18
for use with Itens 4 and 5

9 Bronze and sand castings grooved X X
joint pressure fittings for non-
ferrous pipe ASTM B 584, for
use with Item1

10 Fittings: brass or bronze; X X
ASME B16. 15, and ASME B16. 18
ASTM B 828

A - Cold Water Aboveground

B - Hot Water 180 degrees F Maxi mum Abovegr ound
C - Cold Water Service Bel owground

I ndicated types are mni numwall thicknesses.

** . Type L - Hard

*** - Type K- Hard tenper with brazed joints only or type K-soft tenper
wi thout joints in or under floors

**** - |n or under slab floors only brazed joints
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TABLE 111
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORVMANCE RATI NGS FOR WATER HEATI NG

EQUI PVENT
A. STORAGE WATER HEATERS
STORAGE
CAPACI TY | NPUT
FUEL GALLONS RATI NG TEST PROCEDURE REQUI RED PERFORNMANCE
Gas 100 nax. 75,000 Btu/h 10 CFR 430 EF = 0. 62-0. 0019V
max. m ni mum

TERVB

EF Energy factor, overall efficiency.

ET = Thermal efficiency with 70 degrees F delta T.

EC = Conbustion efficiency, 100 percent - flue |oss when snmoke = 0
(trace is permtted).

SL = Standby loss in Wsq. ft. based on 80 degrees F delta T, or in
percent per hour based on nom nal 90 degrees F delta T.

HL = Heat |oss of tank surface area

V = Storage volune in gallons

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 15569

WATER AND STEAM HEATING d L, GAS OR BOTH, UP TO 20 MBTUH
05/95

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

Al R MOVEMENT AND CONTROL ASSQOCI ATI ON ( AMCA)

AMCA 801 (1992) Industrial Process/Power Ceneration
Fans: Specification Quidelines

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Z21.13 (1991; Z21.13a; Z21.13b) Gas-Fired
Low Pressure Steam and Hot Water Boilers

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron
Casti ngs

ASTM A 53 (1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 105 (1997) Forgings, Carbon Steel, for Piping
Conponent s

ASTM A 106 (1995) Seaml ess Carbon Steel Pipe for
H gh- Tenperature Service

ASTM A 167 (1996) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts
and Nuts

ASTM A 193 (1996) Alloy-Steel and Stainless Stee
Bolting Materials for High-Tenperature
Servi ce

ASTM A 234 (1996) Piping Fittings of Wought Carbon

Steel and Alloy Steel for Mderate and
El evat ed Tenper at ures

ASTM A 366 (1991; R 1993) Steel, Sheet, Carbon
Col d-Rol I ed, Commercial Quality
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM F

ASTM F

515

516

536

653

32

62

75

88

813

828

27

34

155

401

596

1784

2000

872

1097

(1992) Pressure Vessel Plates, Carbon
Steel, for Internediate- and
Hi gher - Tenperature Service

(1990) Pressure Vessel Plates, Carbon
Steel, for Moderate- and Lower-Tenperature
Servi ce

(1984; R 1993) Ductile Iron Castings

(1995) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

(1996) Sol der Met al

(1993) Conposition Bronze or Qunce Met al
Casti ngs

(1995a) Seam ess Copper Tube
(1996) Seam ess Copper Water Tube

(1993) Liquid and Paste Fl uxes for
Sol dering Applications of Copper and
Copper All oy Tube

(1992) Making Capillary Joints by
Sol dering of Copper and Copper Alloy Tube
and Fittings

(1993) Fireclay and Hi gh- Al um na
Refractory Brick

(1993) Structural Cay Load-Bearing \Wall
Tile

(1988; R 1992) d assification of
Insul ating Firebrick

(1991) Alumina and Alumina Silicate
Cast abl e Refractories

(1991) Reporting Results of Analysis of
Wat er

(1992) Rigid Poly(Vinyl Chloride) (PVQ
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl oride) (CPVC) Conpounds

(1996) Rubber Products in Autonotive
Appl i cations

(1984; R 1990) Filter Units, Air

Condi tioning: Viscous-Inpi ngenent Type,
Cl eanabl e

(1991) Mortar, Refractory

(Hi gh-Tenperature, Air-Setting)
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ASTM F 1139 (1988; R 1993) Standard Specification for

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

Steam Traps and Drai ns

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

B1.20.1 (1983; R 1992) Pipe Threads, Cenera
Pur pose (I nch)

B16. 3 (1992) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

B16. 4 (1992) Gray Iron Threaded Fittings

B16. 5 (1996) Pipe Flanges and Fl anged Fittings

B16. 9 (1993) Factory-Made Wought Stee
Buttwel di ng Fittings

B16. 11 (1991) Forged Fittings, Socket-Wlding and
Thr eaded

B16. 15 (1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

B16. 18 (1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

B16. 22 (1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

B16. 34 (1988) Valves - Flanged, Threaded, and
Wl di ng End

B16. 39 (1986; R 1994) Mulleable Iron Threaded
Pi pe Uni ons d asses 150, 250, and 300

B19. 3 (1991; B19.3a; B19.3b) Safety Standard for
Conpressors for Process Industries

B31.1 (1995) Power Piping

B31.5 (1992; B31.5a) Refrigeration Piping

B40. 1 (1991) Gauges - Pressure Indicating D al
Type - El astic El enment

BPV |V (1995; Addenda Dec 1995) Boil er and
Pressure Vessel Code; Section |V, Heating
Boi |l ers

BPV VIII Div 1 (1995; Addenda Dec 1995) Boil er and

Pressure Vessel Code; Section VIII
Pressure Vessels Division 1 - Basic
Cover age
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ASME BPV | X (1995; Addenda Dec 1995) Boil er and
Pressure Vessel Code; Section |IX, Welding
and Brazing Qualifications

ASME CSD-1 (1995) Controls and Safety Devices for
Automatically Fired Boilers

ASME PTC 10 (1965; Errata; R 1992) Conpressors and
Exhausters

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM
AWM C606 (1987) G ooved and Shoul dered Joints

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wl di ng
AWS B2. 2 (1991) Brazing Procedure and Performance

Qualification
COWWERCI AL | TEM DESCRI PTI ONS ( Cl D)
CID A-A-1419 (Rev D) Filter Elenent, Air Conditioning
(Vi scous- | npi ngenment and Dry Types,
Repl aceabl e)

COPPER DEVELOPMENT ASSCOCI ATI ON ( CDA)

CDA 404/0 RR (1993) Copper Tube for Plunbing, Heating,
Air Conditioning and Refrigeration

EXPASI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EIMA)
EJVA- 01 (1993) EJMA St andards
HYDRONI CS | NSTI TUTE ( HYI)

HYl - 01 (1996) I=B=R Ratings for Boilers,
Baseboard Radi ati on and Fi nned Tube (Conmercial) Radiation

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND
FI TTI NGS5 | NDUSTRY ( MSS)

MBS SP- 25 (1993) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MSS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-70 (1990) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1990) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends
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1

1

MBS SP-72 (1992) Ball Valves with Fl anged or
Butt-Wel di ng Ends for CGeneral Service

MBS SP-73 (1991) Brazing Joints for Copper and
Copper Alloy Pressure Fittings

MBS SP-78 (1987; R 1992) Cast Iron Plug Val ves,
Fl anged and Threaded Ends

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 85 (1994) Cast Iron dobe & Angle Val ves,
Fl anged and Threaded Ends

MBS SP-110 (1996) Ball Valves Threaded, Socket
Wl di ng, Sol der Joint, Gooved and Fl ared
Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA 250 (1991) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)

NFPA 31 (1992) Installation of G| Burning
Equi pnent

NFPA 54 (1992) National Fuel Gas Code

NFPA 70 (1996) National Electrical Code

NFPA 85C (1991) Prevention of Furnace

Expl osi ons/ I npl osions in Miltiple Burner
Boi | er - Fur naces

NFPA 211 (1992) Chi mmeys, Fireplaces, Vents and
Solid Fuel - Burni ng Appliances

NFPA 8501 (1992) Single Burner Boiler Operations

UNDERWRI TERS LABORATORI ES (UL)

UL- 06 (1996) Gas and G| Equi prent Directory

UL 296 (1994; Rev Aug 1995) QG| Burners

UL 726 (1995) G l-Fired Boiler Assenblies

UL 795 (1994; Rev Jan 1996) Commerci al -1 ndustri al
Gas Heating Equi pnent

UL 1738 (1993) Venting Systens for Gas-Burning
Appl i ances, Categories Il, Ill and IV

2 GENERAL REQUI REMENTS

2.1 St andard Products
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Mat eri al s and equi prent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate itenms that have been in satisfactory use for at |east 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site.

.2.2 Asbest os Prohi bition
Asbest os and asbest os-contai ni ng products shall not be used.
. 2.3 Nanepl at es

Each maj or conponent of equi prent shall have the nmanufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunber on a
pl ate secured to the equi pnent. Each pressure vessel shall have an
approved ASME st anp.

.2. 4 Equi prent QGuar ds

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully encl osed
or guarded in accordance with OSHA requirenments. High tenperature

equi prent and pi pi ng exposed to contact by personnel or where it creates a
potential fire hazard shall be properly guarded or covered with insulation
of a type specified. Catwal ks, operating platforns, |adders, and
guardrails shall be provided where shown and shall be constructed in
accordance with Section 05500 M SCELLANEQUS METAL.

.2.5 Verification of D nensions

The Contractor shall become famliar with details of the work, verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before performing any work or ordering any materials.

.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Manuf acturer's Catal og Data; GA

Manuf acturer's catal og data shall be included with the detail draw ngs for
the followi ng itens:

Boi |l ers

Fuel Burni ng Equi pnent
Conmbusti on Control Equi prent
Punps

Fittings and Accessories
Fuel G| Storage System
Wat er Treat nent System

The data shall show nodel, size, options, etc., that are intended for
consideration. Data submitted shall be adequate to denonstrate conpliance
wi th contract requirenents.

Spare Parts Data; FIOQO
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Spare parts data for each different itemof material and equi pnent, after
approval of the detail drawings and no later than 2 nmonths prior to the
date of beneficial occupancy. The data shall include a conplete list of
parts and supplies, with current unit prices and source of supply, and a
list of the parts recommended by the manufacturer to be replaced after 1
and 3 years of service.

Water Treatnent Plan; FIO

Six (6) conmplete copies of the proposed water treatnent plan. The plan
shall include a layout, control scheme, a list of the existing water
conditions including the itens listed in paragraph BO LER WATER TREATIENT,
alist of all chem cals, the proportion of chenmicals to be added, the fina
treated water conditions, and a description of environmental concerns for
handl i ng the chem cal s.

Heati ng and Fuel Systens Test Procedures; GA

Proposed test procedures for the heating systemtests and fuel system
tests, at least 2 weeks prior to the start of related testing.

SD- 04 Dr awi ngs
Heating System GA

Detail drawi ngs consisting of equipnment |ayout including installation
details and el ectrical connection diagrans; conbustion and safety control

di agranms; ductwork |ayout showi ng the |ocation of supports and hangers,

typi cal hanger details, gauge reinforcenment, reinforcenment spacing rigidity
classification, and static pressure and seal classifications; and piping

| ayout showi ng the | ocation of guides and anchors, the | oad inposed on each
support or anchor, and typical support details. Draw ngs shall include any
information required to denonstrate that the system has been coordi nated
and will properly function as a unit and shall show equi pnent rel ationship
to other parts of the work, including clearances required for operation and
mai nt enance.

SD-06 Instructions
Posted Instructions; GA
System | ayout diagrans that show the |ayout of equipment, piping, and
ductwork and typed condensed operati on manual s expl ai ni ng preventative
mai nt enance procedures, methods of checking the systemfor nornal, safe
operation, and procedures for safely starting and stopping the system
framed under glass or lam nated plastic, at |east 2 weeks prior to the
start of related testing. After approval, these itens shall be posted
wher e directed.

SD- 07 Schedul es
Tests; GA

Proposed test schedules for the heating systemand fuel systemtests, at
| east 2 weeks prior to the start of related testing.

SD- 09 Reports
SD-13 Certificates

Bolts; GA.
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Witten certification by the bolt manufacturer that the bolts furnished
conmply with the requirements of this specification. The certification
shall include illustrations of product markings, the date of nanufacture,
and the nunmber of each type of bolt to be furnished based on this
certification.

Boi | er Em ssions; GA.

Witten certification by the boiler manufacturer that each boiler furnished
conmplies with Federal, state, and local regulations for em ssions. The
certification shall also include a description of applicable em ssion
regulations. |If any boiler is exenpt fromthe em ssion regul ations, the
certification shall indicate the reason for the exenption

SD-19 (Operation and Mi ntenance Manual s
Heating System GA

Six (6) conmplete manuals |isting step-by-step procedures required for
system startup, operation, shutdown, and routine maintenance, at |least 2
weeks prior to field training. The manuals shall include the

manuf acturer's name, nodel nunber, parts list, sinplified wiring and
control diagrans, troubl eshooting guide, and recomended service

organi zation (including address and tel ephone nunber) for each item of
equi prent. Each service organi zation shall be capable of providing 8 hour
onsite response to a service call on an energency basis.

Wat er Treatnent System GA

Six (6) conplete copies of operating and mai nt enance manual s for the
step-by-step water treatnent procedures, including procedures for testing
the water quality.

1.4 MANUFACTURER S SERVI CES

Services of a manufacturer's representative who is experienced in the
installation, adjustnent, and operation of the equi pnent specified shall be
provided. The representative shall supervise the installing, adjusting,
and testing of the equipnent.

1.5 DELI VERY AND STORAGE

Equi prent delivered and placed in storage shall be protected fromthe
weat her, humdity and tenperature variations, dirt and dust, and ot her
cont am nant s.

PART 2 PRODUCTS
2.1 BA LERS

Each boiler shall have the output capacity in British thermal units per
hour (Btuh) as indicated when fired with the specified fuels. The boiler
shal |l be furnished conplete with the gas burning equi prent, boiler fittings
and trim automatic controls, natural draft/atnospheric burner, electrica
Wi ring, insulation, piping connections, and protective jacket. The boiler
shal |l be conpletely assenbl ed and tested at the manufacturer's plant.

Boil er auxiliaries including fans, notors, drives, and sinmlar equi pment
shall be provided with at |east 10 percent excess capacity to allow for
field variations in settings and to conpensate for any unforeseen increases
in pressure |osses in appurtenant piping and ductwork. However, the boiler
safety devices shall not be sized for a 10 percent excess capacity. The
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2.

2.

boiler and its accessories shall be designed and installed to pernmt ready
accessibility for operation, maintenance, and service. Boilers shall be
desi gned, constructed, and equi pped in accordance with ASVME BPV I V. Each
boil er shall be of the watertube type and designed for water service as
specified herein. The boiler capacity shall be based on the ratings shown
in HYl-01 or as certified by the American Boil er Manufacturers Association
or American Gas Association

.1.2 Wat ert ube Boi | er

Boi |l er shall be self-contained, packaged type, conplete with al

accessories, nmounted on a structural steel base. The heat input rate for
finned tube designs shall not be greater than 12,000 Btu/hr per square ft
based on internal heater area. The heat input rate for other boilers shal
not be greater than 6,700 Btu/hr per square ft of fireside heating surface.

.1.6 Hot Water Heating Boilers

The hot water heating boiler shall be capable of operating at the specified
maxi mum conti nuous capacity w thout damage or deterioration to the boiler
its setting, firing equipnent, or auxiliaries. The rated capacity shall be
the capacity at which the boiler will operate continuously while
mai ntai ning at | east the specified mnimumefficiency. The boiler design
condi tions shall be as follows:

a. Boiler design pressure 30 psig.

b. Operating pressure at boiler outlet 30 psig.

c. Hot water tenperature 160 degrees F

d. Tenperature differential between boiler discharge and system
return 20 degrees F

e. Water pressure drop 3 psig.

f. Qutdoor anbient air tenperature 90 degrees F (max), 20 degrees F
(mn).

g. Site elevation 800 feet.
h. Rated capacity 250,000 Btuh/output.

i. Boilers with a capacity |less than 300,000 Btuh shall have an
Annual Fuel Utilization Efficiency of at |east 80 percent.

3 COMBUSTI ON CONTROL EQUI PMVENT
3.2 El ectrical controls

El ectrical control devices shall be rated at 120 volts and shall be
connected as specified in Section 16415 ELECTRI CAL WORK, | NTERI OR

.3.3 \Water Tenperature Controller

The controller shall be of sturdy construction and shall be protected

agai nst dust and danpness. The thernostatic elenent shall be inserted in a
separ abl e socket installed in the upper part of the boiler near the water
outlet. Fixed position (on-off) and three position (high-Iow off)
controller shall operate on a 10 degree F differential over an adjustable
tenperature range of approximately 140 to 220 degrees F
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2.3.7 Conmbustion Safety Controls and Equi prent
Conmbustion safety controls and equi prent shall be UL |isted.
2.3.7.2 Water Flow Interlock

Hot water boiler limt controls shall be provided to include protection for
| ow boiler water flow and hi gh boiler water tenperature.

2.4  PUWPS
2.4.2 Hot Water and Boiler Crcul ati ng Punps

Circul ating punps for hot water shall be electrically driven single-stage
centrifugal type and have a capacity not less than indicated. Boiler

circul ati ng punps shall be supported on a concrete foundation with a cast
iron or structural steel base by the piping on which installed and shall be
cl osed- coupl ed shaft. The notor shall have sufficient power for the
service required, shall be of a type approved by the manufacturer of the
punp, shall be suitable for the available electric service, and shal
conformto the requirenents of paragraph ELECTRI CAL EQUI PMENT. Each punp
suction and di scharge connection shall be provided with a pressure gauge as
specified. The boiler circulating punp di scharge heater shall be provided
with a flowswitch. Flow switch unit shall be a self-contained sw nging
vane type to indicate fluid flow Switch shall be a SPDT with 120-volt,
15-anpere rating.

2.7 Al R HANDLI NG UNI TS

Air handling units and associ ated equi pnent shall be in accordance with
Section 15895 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

2.8 FI TTI NGS AND ACCESSCRI ES

Boiler fittings and accessories shall be installed with each boiler in
accordance with ASME BPV IV, unless otherw se specified.

2.8.6 Expansi on Tank

The hot water pressurization systemshall include a diaphragmtype
expansi on tank which will acconmpdate the expanded water of the system
generated within the normal operating tenperature range, linmting the
pressure increase at all conponents in the systemto the maxi mum al | owabl e
pressure at those conponents. The only air in the systemshall be the

per manent seal ed-in air cushion contained in the di aphragmtype tank. The
sizes shall be as indicated. The expansion tank shall be wel ded steel
constructed, tested, and stanped in accordance with ASVE BPV VIII Div 1for
a working pressure of 125 psi and precharged to the m ni mum operating
pressure. The tank's air chanber shall be fitted with an air chargi ng

val ve and pressure gauge. The tank shall be supported by steel |egs or
bases for vertical installation or steel saddles for horizonta
installations. The tank shall have lifting rings. Al conmponents shall be
suitable for a maxi num operating tenperature of 250 degrees F

2.8.10 St eel Sheets
2.8.10.1 Gal vani zed Stee
Gal vani zed steel shall be ASTM A 653.

2.8.10.2 Uncoat ed Stee
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Uncoat ed steel shall be ASTM A 366, conposition, condition, and finish best
suited to the intended use. Gauge nunbers specified refer to
manuf acturer's standard gauge.

.8.11 Gasket s

Gaskets shall be nonasbestos material in accordance with ASVE B16. 21, ful
face or self-centering type. The gaskets shall be of the spiral wound type
with graphite filler material

.8.12 Steel Pipe and Fittings
.8.12.1 Steel Pipe

Steel pipe shall be ASTM A 53, Type E or S, Grade A or B, black steel
st andard wei ght.

.8.12.2 Steel Pipe Fittings

Fittings shall have the manufacturer's trademark affixed in accordance wth
MSS SP-25 so as to permanently identify the manufacturer

.8.12.3 St eel Fl anges

Fl anged fittings including flanges, bolts, nuts, bolt patterns, etc. shal
be in accordance with ASVME B16.5 class 150 and shall have the manufacturers
trademark affixed in accordance with M5S SP-25. Flange material shal
conformto ASTM A 105. Flanges for high tenperature water systens shall be
serrated or raised-face type. Blind flange material shall conformto ASTM
A 516 cold service and ASTM A 515 for hot service. Bolts shall be high
strength or internmediate strength with material conformng to ASTM A 193

.8.12.5 Cast-lron Fittings

Fittings shall be ASME B16.4, Cass 125, type required to match connecting
pi pi ng.

.8.12.6 Mal | eabl e-1ron Fittings

Fittings shall be ASME B16.3, type as required to match connecting pi ping.
.8.12. 7 Uni ons

Uni ons shall be ASME B16.39, C ass 150.

.8.12.8 Thr eads

Pi pe threads shall conformto ASME Bl.20. 1.

.8.12.9 G ooved Mechanical fittings

Joints and fittings shall be designed for not |ess than 125 psig service
and shall be the product of the same manufacturer. Fitting and coupling
houses shall be malleable iron conformng to ASTM A 47, G ade 32510
ductile iron conform ng to ASTM A 536, Grade 65-45-12; or steel conformng
to ASTM A 106, Grade B or ASTM A 53. Gaskets shall be nol ded synthetic
rubber with central cavity, pressure responsive configuration and shal
conformto ASTM D 2000, G ade No. 2CA615A15B44F17Z for circul ati ng medi um
up to 230 degrees F or Grade NO. M3BA610A15B44Z for circul ati ng nmedi um up
to 200 degrees F. Gooved joints shall conformto AWM C606. Coupling
nuts and bolts shall be steel and shall conformto ASTM A 183.
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.8.13 Copper Tubing and Fittings
.8.13.1 Copper Tubi ng

Tubi ng shall be ASTM B 88, Type K or L. Adapters for copper tubing shal
be brass or bronze for brazed fittings.

.8.13.2 Sol der-Joint Pressure Fittings

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75. Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16. 18 and ASTM B 828.

.8.13.3 Flared Fittings

Cast copper alloy fittings for flared copper tube shall conformto ASME
B16. 26 and ASTM B 62.

.8.13.4 Adapters

Adapters may be used for connecting tubing to flanges and to threaded ends
of valves and equi pnment. Extracted brazed tee joints produced with an
acceptable tool and installed as recommended by the manufacturer may be
used.

.8.13.5 Threaded Fittings

Cast bronze threaded fittings shall conformto ASMVE B16. 15.

.8.13.6 Brazi ng Materi al

Brazing material shall conformto AWS A5. 8.

.8.13.7 Brazi ng Fl ux

Flux shall be in paste or liquid formappropriate for use with brazing
material. Flux shall be as follows: |ead-free; have a 100 percent
flushabl e residue; contain slightly acidic reagents; contain potassium
bori des, and contain fluorides. Silver brazing materials shall be in
accordance with AWS A5. 8.

.8.13.8 Sol der Materi al

Sol der netal shall conformto ASTM B 32 95-5 tin-antinony.

.8.13.9 Sol der Fl ux

Flux shall be liquid form non-corrosive, and conformto ASTM B 813,
Standard Test 1

.8.14 Di el ectric Unions

Di el ectric unions shall have nmetal connections on both ends. The ends
shal |l be threaded, flanged, or brazed to match adjacent piping. Meta
parts of the union shall be separated so that the electrical current is
bel ow 1 percent of the gal vanic current which would exi st upon

netal -to-nmetal contact.

.8.15 Fl exi bl e Pi pe Connectors
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Fl exi bl e pi pe connectors shall be designed for 125 psi or 150 psi
service. Connectors shall be installed where indicated. The flexible
section shall be constructed of rubber, tetrafl uoroethylene resin, or
corrosion-resisting steel, bronze, nonel, or galvanized steel. Materials
used and the configuration shall be suitable for the pressure, vacuum and
tenperature medium The flexible section shall be suitable for service

i ntended and may have threaded, wel ded, sol dered, flanged, or socket ends.
Fl anged assenblies shall be equipped with limt bolts to restrict maxi num
travel to the manufacturer's standard limts. Unless otherw se indicated,
the Iength of the flexible connectors shall be as recomended by the

manuf acturer for the service intended. Internal sleeves or liners,
conpatible with circul ati ng nedium shall be provided when recommended by
the manufacturer. Covers to protect the bellows shall be provided where

i ndi cat ed.

.8.16 Pi pe Supports

Pi pe supports shall conformto MSS SP-58 and MSS SP-69.
.8.17 Pi pe Expansi on

.8.17.1 Expansi on Loops

Expansi on | oops and offsets shall provide adequate expansi on of the main
straight runs of the systemwthin the stress linmts specified in ASME B31. 1.
The | oops and offsets shall be col d-sprung and installed where indicated.
Pi pe gui des and anchors shall be provided as indicated.

.8.17.2 Expansi on Joints

Expansion joints shall provide for either single or double slip of the
connected pipes, as required or indicated, and for not |ess than the
transverse indicated. The joints shall be designed for a hot water worKking
pressure not | ess than 100 psig and shall be in accordance with applicable
requi renents of EJMA-01 and ASME B31.1. End connection shall be flanged.
Anchor bases or support bases shall be provided as indicated or required.
Sliding surfaces and water wetted surfaces shall be chrom um pl ated or
fabricated of corrosion resistant steel. Initial setting shall be made in
accordance with the manufacturer's recomendati ons to conpensate for an
anbient tenperature at tine of installation. Pipe alignnent guides shal
be installed as recommended by the joint manufacturer, but in any case
shall not be nmore than 5 feet from expansion joint, except inlines 4

i nches or smaller guides shall be installed not nore than 2 feet fromthe
joint. Service outlets shall be provided where indicated.

a. Bellows-type joints shall be flexible, guided expansion joints.
The expansion el enment shall be stabilized corrosion resistant
steel. Bellows-type expansion joints shall conformto the
applicable requirements of EJMA-01 and ASME B31.1 with interna
lines. @uiding of piping on both sides of expansion joint shal
be in accordance with the published recommendati ons of the
manuf acturer of the expansion joint. The joints shall be designed
for the working tenperature and pressure suitable for the
application but shall not be less than 150 psig.

b. Flexible ball joints shall be constructed of alloys as appropriate
for the service intended. The joints shall be threaded, grooved,
fl anged, or welded end as required and shall be capabl e of
absorbi ng the normal operating axial, lateral, or angul ar
novenents or conbination thereof. Balls and sockets shall be
pol i shed, chrom um pl ated when nmaterials are not of
corrosion-resistant steel. The ball type joint shall be designed
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and constructed in accordance with ASME B31.1 and EJMA-01
Fl anges shall conformto the diameter and drilling of ASME B16. 5.
Mol ded gaskets shall be suitable for the service intended.

c. Slip type expansion joints shall be EJMA-01 and ASME B31.1, class
1 or 2. Type Il joints shall be suitable for repacking under ful
i ne pressure.

.8.18 Val ves

Val ves shall be Cass 125 and shall be suitable for the application

G ooved ends per AWM C606 may be used for water service only. Valves in
nonboi |l er external piping shall neet the material, fabrication and
operating requirenents of ASME B31.1. The connection type of all valves
shall match the sanme type of connection required for the piping on which
i nstall ed.

.8.18.1 Gat e Val ves

Gate valves 2-1/2 inches and smaller shall conformto MSS SP-80 bronze
rising stem threaded, solder, or flanged ends. Gate valves 3 inches and
| arger shall conformto MSS SP-70 cast iron bronze trim outside screw and
yoke, flanged, or threaded ends.

.8.18.2 d obe Val ves

G obe valves 2-1/2 inches and smaller shall conformto MSS SP-80, bronze,
t hreaded, sol dered, or flanged ends. @ obe valves 3 inches and |arger
shall conformto MSS SP-85, cast iron, bronze trim flanged, or threaded
ends.

.8.18.3 Check Val ves

Check valves 2-1/2 inches and smaller shall conformto MSS SP-80, bronze,
t hreaded, sol dered, or flanged ends. Check valves 3 inches and |arger
shall conformto MSS SP-71, cast iron, bronze trim flanged, or threaded
ends.

.8.18.4 Angle Val ves

Angl e valves 2-1/2 inches and smaller shall conformto MSS SP-80 bronze,
t hreaded, sol dered, or flanged ends. Angle valves 3 inches and |arger
shall conformto MSS SP-85, cast iron, bronze trim flanged, or threaded
ends.

.8.18.5 Bal | Val ves

Ball valves 1/2 inch and larger shall conformto MSS SP-72 or MSS SP-110,
ductile iron or bronze, threaded, sol dered, or flanged ends.

.8.18.6 Pl ug Val ves

Plug valves 2 in. and larger shall conformto MSS SP-78. Plug val ves
smaller than 2 in. shall conformto ASME B16. 34.

.8.18.7 G ooved End Val ves
Val ves with grooved ends per AWM C606 may be used if the val ve

manuf acturer certifies that their performance neets the requirenments of the
standards indicated for each type of valve.
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2.8.18.8 Bal anci ng Val ves

Bal anci ng val ves shall have neter connections with positive shutoff

valves. An integral pointer shall register the degree of valve opening.

Val ves shall be calibrated so that flow rate can be determn ned when val ve
opening in degrees and pressure differential across valve is known. Each
bal anci ng val ve shall be constructed with internal seals to prevent |eakage
and shall be supplied with preforned insulation. Valves shall be suitable
for 250 degrees F tenperature and working pressure of the pipe in which
installed. Valve bodies shall be provided with tapped openi ngs and pi pe
extensions with shutoff val ves outside of pipe insulation. The pipe

ext ensi ons shall be provided with quick connecting hose fittings for a
portable nmeter to neasure the pressure differential. One portable
differential nmeter shall be furnished. The neter suitable for the
operating pressure specified shall be conplete with hoses, vent, and
shutof f val ves, and carrying case. 1In lieu of the balancing valve with
integral metering connections, a ball valve or plug valve with a separately
installed orifice plate or venturi tube may be used for bal ancing.

2.8.18.11 Drai n val ves

Drain val ves shall be provided at each drain point of bl owdown as
recommended by the boiler manufacturer. Piping shall conformto ASME BPV |V
and ASTM A 53.

2.8.18.12 Saf ety Val ves

Saf ety val ves shall have steel bodies and shall be equi pped with
corrosion-resistant trimand val ve seats. The valves shall be properly

gui ded and shall be positive closing so that no | eakage can occur

Adj ust ment of the desired back-pressure shall cover the range between 2
and 10 psig. The adjustnent shall be nade externally, and any shafts

ext endi ng through the val ve body shall be provided wi th adjustable stuffing
boxes havi ng renewabl e packing. Boiler safety val ves of proper size and of
t he required nunber, in accordance with ASME BPV |1V, shall be installed so
that the discharge will be through piping extended to the bl owoff tank

2.8.20 Pressure Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sati on danpener and shutoff valve. M ninum dial
size shall be 3-1/2 inches. A pressure gauge shall be provided for each
boiler in a visible [ocation on the boiler

2.8.21 Ther nonet er s

Thermoneters shall be provided with wells and separabl e corrosion-resistant
steel sockets. Thernoneters for inlet water and outlet water for each hot
wat er boiler shall be provided in a visible |ocation on the boiler
Thermoneters shall have brass, malleable iron, or alum numalloy case and
franme, clear protective face, permanently stabilized glass tube with

i ndicating-fluid colum, white face, black nunbers, and a mininum 9 inch
scal e.

2.8.22 Alr Vents
2.8.22.1 Manual Air Vents
Manual air vents shall be brass or bronze val ves or cocks suitable for the

pressure rating of the piping systemand furni shed with threaded plugs or
caps.
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2.8.22.2 Automatic Air Vents

Automatic air vents shall be 3/4 inchquick-venting float and vacuum air
val ves. Each air vent valve shall have a large port permtting the

expul sion of the air w thout devel opi ng excessive back pressure, a
noncol | apsi bl e netal float which will close the valve and prevent the | oss
of water fromthe system an air seal that will effectively close and
prevent the re-entry of air into the system when subat nospheric pressures
prevail therein, and a thernostatic nenber that will close the port agai nst
t he passage of steamfromthe system The nane of the manufacturer shal

be clearly stanped on the outside of each valve. The air vent valve shal
be suitable for the pressure rating of the piping system

2.9 ELECTRI CAL EQUI PMENT

Electric notor-driven equi pment shall be provided conplete with notors,
nmotor starters, and necessary control devices. Electrical equipnment, notor
control devices, notor efficiencies and wiring shall be as specified in
Section 16415 ELECTRI CAL WORK, | NTERIOR  Mbdtors which are not an integral
part of a packaged boiler shall be rated for standard service. Mtors
which are an integral part of the packaged boiler shall be the highest
efficiency avail abl e by the manufacturer of the packaged boiler. Mtor
starters shall be provided conplete with properly sized thermal overl oad
protections and ot her appurtenances necessary for the notor control
specified. Starters shall be furnished in general purpose enclosures.
Manual or automatic control and protective or signal devices required for
the operation specified and any control wiring required for controls and
devi ces but not shown shall be provided.

2.9.1 Mot or Rati ngs

Motors shall be suitable for the voltage and frequency provided. Mtors
1/2 hp and | arger shall be three-phase, unless otherwi se indicated. Mdtors
shal |l be of sufficient capacity to drive the equipnent at the specified
capacity wi thout exceeding the naneplate rating on the notor.

2.9.2 Mot or Control s

Motor controllers shall be provided conplete with properly sized thermal
overload protection. Mnual or automatic control and protective or signal
devices required for the operation specified control voltage transforner
and any wiring required to such devices shall be provided.

2.10 I NSULATI ON

Shop and field-applied insulation shall be as specified in Section 15250
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

2.13 BA LER WATER TREATMENT

The water treatment system shall be capabl e of feeding chemcals and

bl eedi ng the systemto prevent corrosion and scale within the boiler and
pi pi ng distribution system The water shall be treated to maintain the
conditions recommended by the boiler manufacturer. Chemicals shall neet
required federal, state, and | ocal environmental regulations for the
treatnment of boilers and discharge to the sanitary sewer. The services of
a conpany regularly engaged in the treatnment of boilers shall be used to
determ ne the correct chenmicals and concentrations required for water
treatment. The conpany shall maintain the chemcal treatnment and provide
all chemicals required for a period of 1 year fromthe date of occupancy.
Fil m ng amnes and proprietary chemicals shall not be used. The water
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treatment chemicals shall remain stable throughout the operating
tenperature range of the system and shall be conpatible with punp seals and
ot her elenents of the system

.13.10 Cheni cal Shot Feeder

A shot feeder shall be provided as indicated. Size and capacity of feeder
shal | be based upon | ocal requirements and water analysis. The feeder
shall be furnished with an air vent, gauge glass, funnel, valves, fittings,
and pi pi ng.

.13.12 Test Kits

One test kit of each type required to determ ne the water quality as
outlined within the operati on and mai nt enance nmanual s shall be provided.

PART 3 EXECUTI ON

3.

1 ERECTI ON OF BAO LER AND AUXI LI ARY EQUI PMENT

Boil er and auxiliary equi pnent shall be installed in accordance with
manufacturer's witten instructions. Proper provision shall be made for
expansi on and contracti on between boiler foundation and floor. This joint
shal | be packed with suitable nonasbestos rope and filled with suitable
compound that will not becone soft at a tenperature of 100 degrees F
Boilers and firing equi pment shall be supported fromthe foundations by
structural steel conpletely independent of all brickwork. Boiler supports
shall pernmit free expansion and contraction of each portion of the boiler
wi t hout placi ng undue stress on any part of the boiler or setting. Boiler
breeching shall be as indicated with full provision for expansion and
contraction between all interconnected conponents.

.2 Pl PI NG | NSTALLATI ON

Unl ess ot herwi se specified, nonboiler external pipe and fittings shal
conformto the requirenents of ASVME B31.1. Pipe installed shall be cut
accurately to suit field conditions, shall be installed w thout springing
or forcing, and shall properly clear w ndows, doors, and other openings.
Cutting or other weakening of the building structure to facilitate piping
installation will not be permtted. Pipes shall be free of burrs, oil,
grease and other foreign material and shall be installed to permt free
expansi on and contracti on without damagi ng the building structure, pipe,
pi pe joints, or pipe supports. Changes in direction shall be made with
fittings, except that bending of pipe 4 inchesand smaller will be
permtted provided a pipe bender is used and wi de sweep bends are forned.
The centerline radius of bends shall not be |less than 6 dianmeters of the
pi pe. Bent pipe showi ng kinks, winkles, flattening, or other

mal formations will not be accepted. Vent pipes shall be carried through
the roof as directed and shall be properly flashed. Unless otherw se

i ndi cated, horizontal supply mains shall pitch down in the direction of
flowwith a grade of not less than 1 inch in 40 feet. Open ends of

pi pel i nes and equi prent shall be properly capped or plugged during
installation to keep dirt or other foreign materials out of the systens.
Pi pe not otherw se specified shall be uncoated. Unless otherw se specified
or shown, final connections to equi prent shall be made with mall eabl e-iron
unions for steel pipe 2-1/2 inches or less in diameter and with flanges
for pipe 3 inches or nore in dianmeter. Unions for copper pipe or tubing
shal |l be brass or bronze. Reducing fittings shall be used for changes in
pi pe sizes. In horizontal hot water lines, reducing fittings shall be
eccentric type to maintain the top of the lines at the sane level to
prevent air binding.
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3.

2.1 Col d Water Connecti ons

Cold water fill connections shall be made to the water supply system as

i ndi cated. Necessary pipe, fittings, and valves required for water
connections between the boiler and cold water main shall be provided as
shown. The pressure regul ating val ve shall be of a type that will not
stick or allow pressure to build up on the I ow side. The valve shall be
set to maintain a termnal pressure of approximately 5 psiin excess of the
static head on the system and shall operate within a 2 psi tol erance
regardl ess of cold water supply piping pressure and wi thout objectionable
noi se under any condition of operation

. 2.2 Hot Water Piping and Fittings

Pi pe shall be black steel or copper tubing. Fittings for steel piping
shal |l be black malleable iron or cast iron to suit piping. Fittings

adj acent to valves shall suit valve material. G ooved nmechanical fittings
will not be allowed for water tenperatures above 230 degrees F.

.2.3 Vent Piping and Fittings

Vent piping shall be black steel. Fittings shall be black nalleable iron
or cast iron to suit piping.

.2.5 Steam Pi ping and Fittings

Pi pi ng shall be black steel. Fittings shall be black, malleable iron, cast
iron or steel. Fittings adjacent to valves shall suit valves specified.
G ooved nechanical fittings will not be allowed for steam piping

.2.6 Condensate Return Pipe and Fittings

Pi pi ng shall be black steel. Fittings shall be malleable iron, cast iron
or steel. Gooved nechanical fittings will not be allowed for condensate
pi pi ng.

2.7 Joints

Joi nts between sections of steel pipe and between steel pipe and fittings
shal | be threaded, grooved or flanged as indicated or specified. Except as
ot herwi se specified, fittings 1 inch and snaller shall be threaded,;
fittings 1-1/4 inches and up to but not including 3 inchesshall be either
t hreaded or grooved; and fittings 3 inches and larger shall be either
flanged or grooved. Pipe and fittings 1-1/4 inches and larger installed
in inaccessible conduit or trenches beneath concrete floor slabs shall be
wel ded. Connections to equi pnent shall be nmade with black mall eabl e-iron
unions for pipe 2-1/2 inches or smaller in diameter and with flanges for
pipe 3 inches inches or larger in dianeter. Joints between sections of
copper tubing or pipe shall be flared, soldered, or brazed.

.2.7.1 Thr eaded Joi nts

Threaded joints shall be made with tapered threads properly cut and shal
be made perfectly tight with a stiff mxture of graphite and oil or wth
pol ytetrafl uoroet hyl ene tape applied to the nale threads only and in no
case to the fittings.

.2.7.3 Grooved Mechani cal Joints

G ooved nechanical joints may be provided for hot water systens in |lieu of
uni ons, wel ded, flanged, or screwed piping connections in | ow tenperature
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hot water systens where the tenperature of the circul ati ng medi um does not
exceed 230 degrees F. Gooves shall be prepared according to the coupling
manuf acturer's instructions. Pipe and groove dinmensions shall conply with
the tol erances specified by the coupling manufacturer. The dianeter of
grooves nmade in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcroneter. G oove w dth and

di mensi on of groove fromend of pipe shall be neasured and recorded for
each change in grooving tool setup to verify conpliance with coupling
manuf acturer's tol erances. Gooved joints shall not be used in conceal ed
| ocations. Mechanical joints shall use rigid nechanical pipe couplings,
except at equi pnent connections. At equi prent connections, flexible
couplings may be used. Coupling shall be of the bolted type for use with
grooved end pipes, fittings, valves, and strainers. Couplings shall be
self-centering and shall engage in a watertight couple.

.2.7. 4 Fl ared and Brazed Copper Pipe and Tubi ng

Tubi ng shall be cut square, and burrs shall be renoved. Both inside of
fittings and outside of tubing shall be cleaned thoroughly with sand cloth
or steel wire brush before brazing. Annealing of fittings and hard-drawn
tubi ng shall not occur when maki ng connections. Installation shall be nade
i n accordance with the manufacturer's recommendations. Mtering of joints
for el bows and notching of straight runs of pipe for tees will not be
permtted. Brazed joints shall be nmade in conformance with AWS B2.2, MsS
SP-73, and CDA 404/0 RRwith flux. Copper-to-copper joints shall include
t he use of copper-phosphorous or copper-phosphorous-silver brazing netal

wi thout flux. Brazing of dissimlar netals (copper to bronze or brass)
shall include the use of flux with either a copper-phosphorous,

copper - phosphorous-silver or a silver brazing filler nmetal. Joints for
flared fittings shall be of the conpression pattern. Swing joints or

of fsets shall be provided in all branch connections, mains, and risers to
provi de for expansion and contraction forces w thout undue stress to the
fittings or to short lengths of pipe or tubing. Flared or brazed copper
tubing to pipe adapters shall be provided where necessary for joining

t hreaded pi pe to copper tubing.

.2.7.5 Sol dered Joints

Sol dered joints shall be nade with flux and are only acceptable for |ines
2 inches and smaller. Soldered joints shall conformto ASME B31.5 and CDA
404/ 0 RR

.2.7.6 Copper Tube Extracted Joi nt

An extruded nmechanical tee joint may be made in copper tube. Joint shal

be produced with an appropriate tool by drilling a pilot hole and draw ng
out the tube surface to forma collar having a mni num hei ght of three
times the thickness of the tube wall. To prevent the branch tube from

being i nserted beyond the depth of the extracted joint, dinpled depth stops
shal |l be provided. The branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shall be brazed
usi ng a copper phosphorous classification brazing filler netal. Sol dered
joints will not be permtted.

.2.8 Fl anges and Uni ons

Fl anges shall be faced true, provided with 1/16 inch thick gaskets, and
made square and tight. Were steel flanges mate with cast-iron fl anged
fittings, valves, or equipnment, they shall be provided with flat faces and
full face gaskets. Union or flange joints shall be provided in each |ine

i medi ately preceding the connection to each piece of equipnment or material
requi ri ng mai ntenance such as coils, punps, control valves, and ot her
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simlar itens. Dielectric pipe unions shall be provided between ferrous
and nonferrous piping to prevent galvanic corrosion. The dielectric unions
shal | have netal connections on both ends. The ends shall be threaded,

fl anged, or brazed to match adjacent piping. The netal parts of the union
shal | be separated so that the electrical current is below 1 percent of the
gal vanic current which woul d exi st upon netal -to-netal contact. Gaskets,

fl anges, and unions shall be installed in accordance with manufacturer's
reconmendat i ons.

. 2.9 Branch Connecti ons
.2.9.1 Branch Connections for Hot Water Systens

Branches fromthe main shall pitch up or down as shown to prevent air
entrapment. Connections shall ensure unrestricted circulation, elimnate
air pockets, and pernmt conplete drainage of the system Branches shal
pitch with a grade of not less than 1 inch in 10 feet.Wen indicated,
special flow fittings shall be installed on the mains to bypass portions of
the water through each radiator. Special flow fittings shall be standard
cat al og products and shall be installed as recommended by the manufacturer.

.2.13 Fl ared, Brazed, and Sol dered Copper Pipe and Tubi ng

Copper tubing shall be flared, brazed, or soldered. Tubing shall be cut
square, and burrs shall be renoved. Both inside of fittings and outside of
tubi ng shall be cleaned thoroughly with sand cloth or steel wire brush
before brazing. Annealing of fittings and hard-drawn tubing shall not
occur when maki ng connections. Installation shall be nmade in accordance

wi th the manufacturer's recommendations. Mtering of joints for el bows and
not ching of straight runs of pipe for tees will not be permtted. Joints
for flared fittings shall be of the conpression pattern. Swing joints or
of fsets shall be provided on branch connections, mains, and risers to
provi de for expansion and contraction forces w thout undue stress to the
fittings or to short |lengths of pipe or tubing. Pipe adapters shall be
provi ded where necessary for joining threaded pi pe to copper tubing.

Brazed joints shall be nade in conformance with MSS SP-73, and CDA 404/0 RR

Copper -to-copper joints shall include the use of copper-phosphorous or
copper - phosphor ous-sil ver brazing nmetal without flux. Brazing of
dissimlar nmetals (copper to bronze or brass) shall include the use of flux
wi th either a copper-phosphorous, copper-phosphorous-silver, or a silver
brazing filler netal. Soldered joints shall be made with flux and are only

acceptable for lines 2 inches or snmaller. Soldered joints shall conform
to ASME B31.5 and shall be in accordance with CDA 404/0 RR

.2.14 Copper Tube Extracted Joint

An extracted nechanical tee joint nay be made in copper tube. Joint shal

be produced with an appropriate tool by drilling a pilot hole and draw ng
out the tube surface to forma collar having a mni num hei ght of three
times the thickness of the tube wall. To prevent the branch tube from

bei ng i nserted beyond the depth of the extracted joint, dinpled depth stops
shal |l be provided. The branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shall be brazed
usi ng a copper phosphorous classification brazing filler netal. Sol dered
joints will not be permtted.

.2.15 Supports

.2.15.1 Gener al

Hangers used to support piping 2 inches and |larger shall be fabricated to
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permt adequate adjustnment after erection while still supporting the |oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion novenment, and to prevent buckli ng,
swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anmbient tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers.

.2.15.3 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69,
except as nodified herein.

a. Types 5, 12, and 26 shall not be used.

b. Type 3 shall not be used on insul ated pi pe which has a vapor
barrier. Type 3 may be used on insul ated pipe that does not have
a vapor barrier if clanped directly to the pipe, if the clanp
bott om does not extend through the insulation, and if the top
clanp attachnent does not contact the insulation during pipe
novemnent .

c. Type 18 inserts shall be secured to concrete fornms before concrete
is placed. Continuous inserts which allow nore adjustnent may be
used if they otherwi se neet the requirenents for Type 18 inserts.

d. Type 19 and 23 C-cl anps shall be torqued per MSS SP-69 and have
both [ ocknuts and retaining devices furni shed by the
manuf acturer. Field fabricated G clanp bodies or retaining
devi ces are not acceptabl e.

e. Type 20 attachments used on angl es and channel s shall be furnished
wi th an added mal | eabl e-iron heel plate or adapter.

f. Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

g. Horizontal pipe supports shall be spaced as specified in M5S SP-69
and a support shall be installed not over 1 footfromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 5 feet apart at val ves.

h. Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, and at intervals of not nore than 15 feet,not nore
than 8 feet fromend of risers, and at vent term nations.

i. Type 35 guides using steel, reinforced pol ytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided where required to
al I ow | ongi tudi nal pipe nmovenent. Lateral restraints shall be
provided as required. Slide materials shall be suitable for the
system operating tenperatures, atnospheric conditions, and bearing
| oads encount er ed.

(1) Were steel slides do not require provisions for restraint of
| ateral movenent, an alternate guide nmethod may be used. On
piping 4 inches and larger, a Type 39 saddle may be welded to the
pi pe and freely rested on a steel plate. On piping under 4

i nches, a Type 40 protection shield nmay be attached to the pipe or
insulation and freely rested on a steel slide plate.

(2) \Were there are high systemtenperatures and welding to
piping is not desirable, the Type 35 guide shall include a pipe
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cradl e wel ded to the guide structure and strapped securely to the
pi pe. The pipe shall be separated fromthe slide material by at

| east 4 inches or by an ampbunt adequate for the insulation

whi chever is greater.

j. Except for Type 3, pipe hangers on horizontal insulated pipe shal
be the size of the outside dianmeter of the insulation

k. Piping in trenches shall be supported as indicated.

. Structural steel attachnments and brackets required to support
pi pi ng, headers, and equi pnent, but not shown, shall be provided
under this section. Material and installation shall be as
speci fied under Section 05120 STRUCTURAL STEEL. Pipe hanger | oads
suspended from steel joist between panel points shall not exceed
50 pounds. Loads exceeding 50 pounds shall be suspended from
panel points.

3.2.15. 4 Mul tiple Pipe Runs

In the support of nultiple pipe runs on a comon base nenber, a clip or
clanp shall be used where each pipe crosses the base support nenber.
Spaci ng of the base support nenber shall not exceed the hanger and support
spacing required for any individual pipe in the nultiple pipe run. The
clips or clanps shall be rigidly attached to the conmmon base nmenber. A

cl earance of 1/8 inch shall be provided between the pipe insulation and
the clip or clanmp for piping which may be subjected to thermal expansion

3.2.16 Anchor s

Anchors shall be provided where necessary to | ocalize expansion or to
prevent undue strain on piping. Anchors shall consist of heavy stee
collars with lugs and bolts for clanping and attaching anchor braces,

unl ess ot herwi se indicated. Anchor braces shall be installed in the nost
ef fective manner to secure the desired results, using turnbuckles where
requi red. Supports, anchors, or stays shall not be attached where they
will injure the structure or adjacent construction during installation or
by the wei ght of expansion of the pipeline.

3.2.17 Val ves

Val ves shall be installed where indicated, specified, and required for
functioning and servicing of the systenms. Valves shall be safely

accessi ble. Swing check valves shall be installed upright in horizonta
lines and in vertical lines only when flowis in the upward direction

Gate and gl obe val ves shall be installed with stens horizontal or above.
Val ves to be brazed shall be disassenbled prior to brazing and all packing
renoved. After brazing, the valves shall be allowed to cool before
reassenbl i ng.

3.2.18 Pi pe Sl eeves

Pi pe passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tine of
construction. A waterproofing clanping flange shall be installed as

i ndi cated where nenbranes are involved. Sleeves shall not be installed in
structural nenbers except where indicated or approved. Rectangul ar and
squar e openi ngs shall be as detailed. Each sleeve shall extend through its
respective wall, floor, or roof. Sleeves through walls shall be cut flush
with wall surface. Sleeves through floors shall be cut flush with floor
surface. Sl eeves through roofs shall extend above the top surface of roof
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at least 6 inches for proper flashing or finishing. Unless otherw se

i ndi cated, sleeves shall be sized to provide a mnimum cl earance of 1/4
i nch between bare pipe and sl eeves or between jacket over insulation and
sl eeves. Sleeves in waterproofing nenbrane floors, bearing walls, and wet
areas shall be gal vani zed steel pipe or cast-iron pipe. Sleeves in
nonbearing walls, floors, or ceilings my be gal vani zed steel pipe,
cast-iron pipe, or galvanized sheet netal with | ock-type | ongitudina
seam Except in pipe chases or interior walls, the annular space between
pi pe and sl eeve or between jacket over insulation and sleeve in nonfire
rated walls shall be sealed as indicated and specified in Section 07900
JO NT SEALING Metal jackets shall be provided over insulation passing

t hrough exterior walls, firewalls, fire partitions, floors, or roofs.

Met al jackets shall not be thinner than 0.006 inch thick alumnum if
corrugated, and 0.016 inch thick alumnum if snooth.

Met al jackets shall be secured with alum numor stainless steel bands not
less than 3/8 inch wide and not nore than 8 inches apart. Wen
penetrating roofs and before fitting the netal jacket into place, a 1/2
inch wide strip of sealant shall be run vertically along the inside of the
| ongi tudinal joint of the nmetal jacket from a point bel ow the backup
material to a mninmum hei ght of 36 inches above the roof. |[If the pipe
turns fromvertical to horizontal, the sealant strip shall be run to a
poi nt just beyond the first el bow. \Wen penetrating waterproofing nenbrane
for floors, the netal jacket shall extend froma point bel ow the back-up
material to a mninumdistance of 2 inches above the flashing. For other
areas, the nmetal jacket shall extend froma point bel ow the backup materi al
to a point 12 inches above material to a mnimum di stance of 2 inches
above the flashing. For other areas, the netal jacket shall extend froma
poi nt bel ow the backup material to a point 12 inches above the floor; when
passi ng through walls above grade, the jacket shall extend at |least 4

i nches beyond each side of the wall.

.2.18.1 Pi pes Passi ng Through Water proofi ng Menbranes

In addition to the pipe sleeves referred to above, pipes passing through
wat er pr oof i ng nmenbranes shall be provided with a 4 pound |ead flashing or
a 16 ounce copper flashing, each within an integral skirt or flange.

Fl ashing shall be suitably formed, and the skirt or flange shall extend not
less than 8 inches fromthe pipe and shall set over the nenbrane in a
trowel ed coating of bitum nous cement. The flashing shall extend above the
roof or floor a mninumof 10 inches. The annul ar space between the
flashing and the bare pipe or between the flashing and the

nmet al -j acket -covered insulation shall be sealed as indicated. Pipes up to
and including 10 inches in diameter which pass through waterproofing
menbrane may be installed through a cast-iron sleeve with caul ki ng recess,
anchor lugs, flashing clanp device, and pressure ring with brass bolts.

Wat er proof i ng menbrane shall be clanmped into place and seal ant shall be

pl aced in the caul ki ng recess.

.2.18.2 Optional Mbdul ar Mechani cal Seal ing Assenbly

At the option of the Contractor, a nodul ar mechani cal type sealing assenbly
may be installed in the annul ar space between the sleeve and conduit or
pipe in lieu of a waterproofing clanping flange and caul ki ng and seal i ng
speci fied above. The seals shall include interlocking synthetic rubber

i nks shaped to continuously fill the annul ar space between the

pi pe/ conduit and sleeve with corrosion-protected carbon steel bolts, nuts,
and pressure plates. The links shall be |oosely assenbled with bolts to
forma continuous rubber belt around the pipe with a pressure plate under
each bolt head and each nut. After the seal assenbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
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sealing elenents to expand and provide a watertight seal between the
pi pe/ conduit and the sleeve. Each seal assenbly shall be sized as
recommended by the manufacturer to fit the pipe/conduit and sl eeve invol ved.

.2.18.3 Optional Counterfl ashing

As alternates to caul king and sealing the annul ar space between the pipe
and flashing or netal -jacket-covered insulation and fl ashi ng,
counterflashing may consist of standard roof coupling for threaded pipe up
to 6 inches in dianeter, lead flashing sleeve for dry vents with the

sl eeve turned down into the pipe to forma waterproof joint, or a

t ack-wel ded or banded-netal rain shield around the pipe, sealed as

i ndi cat ed.

.2.19 Bal anci ng Val ves
Bal anci ng val ves shall be installed as indicated.
.2.20 Thermoneter Wl s

A thernmoneter well shall be provided in each return line for each circuit
in multicircuit systens.

.2.21 Alr Vents

Air vents shall be installed where shown or directed. Air vents shall be
installed in piping at all system high points. The vent shall remain open
until water rises in the tank or pipe to a predetermned | evel at which
time it shall close tight. An overflow pipe fromthe vent shall be run to
a point designated by the Contracting Oficer's representative. The inlet
to the air vent shall have a gate valve or ball valve.

.2.22 Escut cheons

Escut cheons shall be provided at all finished surfaces where exposed

pi pi ng, bare or insulated, passes through floors, walls, or ceilings except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be chromiumplated iron or
chrom um pl ated brass, either one-piece or split pattern, held in place by
internal spring tension or setscrews.

.2.23 Dr ai ns

A drain connection with a 1 inch gate valve or 3/4 inch hose bib shall be
installed at the lowest point in the return main near the boiler. In
addition, threaded drain connections with threaded cap or plug shall be
installed on the heat exchanger coil on each unit heater or unit ventilator
and wherever required for thorough draining of the system

.2.24 Strai ner Bl ow Down Pi pi ng

Strai ner bl owdown connections shall be fitted with a black steel bl ow down
pi peline routed to an accessible |ocation and provided with a bl ow down

val ve.

.3 GAS FUEL SYSTEM

Gas piping, fittings, valves, regulators, tests, cleaning, and adjustnents

shall be in accordance with the Section 15488 GAS Pl PI NG SYSTEMS. NFPA 54

shall be conplied with unl ess otherwi se specified. Burners, pilots, and
all accessories shall be listed in UL-06. The fuel system shall be
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provided with a gas tight, manually operated, UL |listed stop valve at the
gas-supply connections, a gas strainer, a pressure regulator, pressure
gauges, a burner-control valve, a safety shutoff valve suitable for size of
burner and sequence of operation, and ot her conponents required for safe,
efficient, and reliable operation as specified. Approved permanent and
ready facilities to permt periodic valve | eakage tests on the safety
shut of f val ve or val ves shall be provided

.5 FI ELD PAI NTI NG

Ferrous nmetal not specified to be coated at the factory shall be cl eaned,
prepared, and painted as specified in Section 09900 PAINTI NG GENERAL.
Exposed pi pe covering shall be painted as specified in Section 09900

PAI NTI NG GENERAL. Al um num sheath over insul ation shall not be painted

.6 HEATI NG SYSTEM TESTS

Before any covering is installed on pipe or heating equipnent, the entire
heating system's piping, fittings, and term nal heating units shall be
hydrostatically tested and proved tight at a pressure of 1-1/2 tines the
design working pressure. Before pressurizing systemfor test, itens or
equi prent (e.g., vessels, punps, instruments, controls, relief valves)
rated for pressures below the test pressure shall be bl anked off or
repl aced with spool pieces. Before balancing and final operating test,
test bl anks and spool pieces shall be renoved; and protected instrunents
and equi pnent shall be reconnected. Wth equipnment itens protected, the
system shall be pressurized to test pressure. Pressure shall be held for a
period of tinme sufficient to inspect all welds, joints, and connections for
| eaks, but not less than 2 hours. No loss of pressure will be all owed.
Leaks shall be repaired and repaired joints shall be retested. Caul king of
joints shall not be permtted. Systemshall be drained and after
instruments and equi pnent are reconnected, the systemshall be refilled
wi th service nedi um and maxi mum operating pressure applied. The pressure
shall be held while inspecting these joints and connections for |eaks. The
| eaks shall be repaired and the repaired joints retested. Upon conpletion
of hydrostatic tests and before acceptance of the installation, the
Contractor shall bal ance the heating systemin accordance with Section 15990
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS; and operating tests
required to denonstrate satisfactory functional and operational efficiency
shall be performed. The operating test shall cover a period of at |east 24
hours for each system and shall include, as a mnimm the foll ow ng
specific information in a report, together with conclusions as to the
adequacy of the system

a. Certification of bal ancing.

b. Tinme, date, and duration of test.

c. Qutside and inside dry bulb tenperatures.

d. Tenperature of hot water supply |eaving boiler

e. Tenperature of heating return water fromsystemat boiler inlet.

f. Boiler nake, type, serial nunber, design pressure, and rated
capacity.

g. Fuel burner make, nodel, and rated capacity; ameter and vol t neter
readi ngs for burner notor.

h. Girculating punp make, nodel, and rated capacity, and ameter and

Page 25



vol tmet er readi ngs for punp notor during operation
i. Gade or type and calorific value of fuel
j. Quantity of water circul ated.
k. Quantity of fuel consuned.
. Stack em ssion pollutants concentration

Indicating instruments shall be read at hal f-hour intervals unless
otherwi se directed. The Contractor shall furnish all instrunments,
equi prent, and personnel required for the tests and bal ancing. Fuels,
water, and electricity shall be obtained as specified in the SPECI AL
CONTRACT REQUI REMENTS

.6.1 Wat er Treatnent Testing
.6.1.1 Water Quality Test

Provi de | aboratory analysis of biler water to nmeet to exceed manufacturer's
reconmendati ons.

.6.1.2 Boi | er/ Pi pi ng Test

At the conclusion of the 1 year period, the boiler and condensate piping
shal |l be inspected for problens due to corrosion and scale. |If the boiler
is found not to conformto the manufacturer's recomendati ons, and the

wat er treatnent conpany recomendati ons have been foll owed, the water

treat ment conpany shall provide all chemicals and | abor for cleaning or
repairing the equi pnment as required by the manufacturer's reconmendati ons.
If corrosion is found within the condensate piping, proper repairs shall be
made by the water treatnent conpany.

.7  CLEAN NG
. 7.1 Boi |l ers and Pi pi ng

After the hydrostatic tests have been made and before the systemis

bal anced and operating tests are perforned, the boilers and feed water

pi pi ng shall be thoroughly cleaned by filling the systemw th a solution
consisting of either 1 pound of caustic soda or 1 pound of trisodium
phosphate per 50 gallons of water. The proper safety precautions shall be
observed in the handling and use of these chemicals. The water shall be
heated to approximately 150 degrees F and the solution circulated in the
systemfor a period of 48 hours. The systemshall then be drai ned and

t horoughly flushed out with fresh water. Strainers and valves shall be

t horoughly cleaned. Prior to operating tests, air shall be renmoved from
all water systens by operating the air vents.

. 7.2 Heating Units

I nsi de space heating equi pnent, ducts, plenuns, and casing shall be

t horoughly cl eaned of debris and blown free of small particles of rubbish
and dust and then vacuum cl eaned before installing outlet faces. Equipnent
shall be wi ped clean, with all traces of oil, dust, dirt, or paint spots
renoved. Tenporary filters shall be provided for fans that are operated
during construction, and new filters shall be installed after construction
dirt has been renoved fromthe building, and the ducts, plenum casings,
and other itenms specified have been vacuum cl eaned. System shall be

mai ntained in this clean condition until final acceptance. Bearings shal
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be properly lubricated with oil or grease as reconmended by the

manuf acturer. Belts shall be tightened to proper tension. Control valves
and ot her m scel | aneous equi prent requiring adjustnment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions.

. 8 FUEL SYSTEM TESTS
.8.2 Gas System Test

The gas fuel systemshall be tested in accordance with the test procedures
outlined in NFPA 54.

.9 FI ELD TRAI NI NG

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total of 4 hours of normal working tinme and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover all of the itens contained in the operating
and mai ntenance instructions, as well as denonstrations of routine

mai nt enance operations and boiler safety devices. The Contracting Oficer
shall be notified at |east 14 days prior to date of proposed conduction of
the training course.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 15650

CENTRAL REFRI GERATED Al R- CONDI TI ONI NG SYSTEM
07/92

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

Al' R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 450 (1993) Water-Cool ed Refri gerant
Condensers, Renote Type

ARl 460 (1994) Renote Mechanical -Draft Air- Cool ed
Ref ri gerant Condensers

ARl 480 (1995) Refrigerant-Cool ed Liquid Cool ers,
Renot e Type

ARl 495 (1993) Refrigerant Liquid Receivers

ARl ANSI/ ARl 550 (1992) Centrifugal or Rotary Screw
Wat er - Chi | | i ng Packages

ARl 560 (1992) Absorption Water Chilling and Water
Heat i ng Packages

ARl 575 (1994) Met hod of Measuring Machi nery Sound
Wthin an Equi pnrent Space

ARl ANSI/ ARl 590 (1992) Positive Displacenment Conpressor
Wat er - Chi | | i ng Packages

ARl 700 (1995) Specifications for Fluorocarbon and
O her Refrigerants

ARl ANSI/ARI 710 (1986) Liquid-Line Driers

ARl ANSI/ ARl 720 (1988) Refrigerant Access Val ves and Hose
Connectors

ARl 740 (1995) Refrigerant Recovery/Recycle
Equi pnent

ARl 750 (1994) Thernostatic Refrigerant Expansion
Val ves

ARl 760 (1994) Sol enoid Valves for Use with

Vol atile Refrigerants
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AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABEMA)

ABEMA Std 9 (1990) Load Ratings and Fatigue Life for
Bal | Bearings

ABEMA Std 11 (1990) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI S1.13 (1995) Methods for the Measurenent of
Sound Pressure Levels

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron
Casti ngs

ASTM A 48 (1994a) Gay Iron Castings

ASTM A 53 (1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seamnl ess

ASTM A 106 (1995) Seanl ess Carbon Steel Pipe for
H gh- Tenperature Service

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 181/ A181M (1995b) Carbon Steel Forgings for
Cener al - Pur pose Pi pi ng

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts
and Nuts

ASTM A 193/ A193M (1996) Alloy-Steel and Stainless Steel
Bolting Materials for High-Tenperature
Servi ce

ASTM A 234/ A234M (1996b) Piping Fittings of Wought Carbon

Steel and Alloy Steel for Mderate and
El evat ed Tenper at ures

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM A 334/ A334M 1996) Seaml ess and Wl ded Carbon and Al |l oy-Steel Tubes for
Low Tenperature Service

ASTM A 536 (1984; R 1993) Ductile Iron Castings
ASTM A 733 (1993) Wl ded and Seam ess Carbon Steel

and Austenitic Stainless Steel Pipe Nipples
ASTM B 32 (1996) Sol der Met al
ASTM B 62 (1993) Conposition Bronze or Qunce Met al

Page 2



ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

ASTM F

ASTM F

ASTM F

ASHRAE

ASHRAE

75

88

117

280

650

67

534

520

596

1384

1784

2000

3308

84

104

1199

1200

Casti ngs
(1995a) Seam ess Copper Tube
(1996) Seam ess Copper Water Tube

(1995) Operating Salt Spray (Fog) Testing
Appar at us

(1995a) Seam ess Copper Tube for Air
Condi tioning and Refrigeration Field
Servi ce

(1995) El ectrodeposited Engi neering
Chrom um Coat i ngs of Ferrous Substrates

(1996) Sanpling and Testing Brick and
Structural Cay Tile

(1994) Preformed Fl exible Elastoneric
Cellular Thernmal Insulation in Sheet and
Tubul ar Form

(1984; R 1989) Zinc Dust Pignent

(1991) Reporting Results of Analysis of
Wat er

(1994) Corrosion Test for Engi ne Cool ants
in dassware

(1992) Rigid Poly(Vinyl Chloride) (PVQ
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl oride) (CPVC) Conpounds

(1996) Rubber Products in Autonotive
Appl i cations

(1991a) PTFE Resin Skived Tape

(1996a) Surface Burning Characteristics of
Buil ding Materials

(1993) Nonnetallic Gasket Materials

(1988; R 1993) Cast (Al Tenperature and
Pressures) and Wl ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi mun)

(1988; R 1993) Fabricated (Wl ded) Pipe
Line Strainers (Above 150 psig and 150
degrees F)

AMERI CAN SOCI ETY OF HEATI NG REFRI GERATI NG AND

Al R- CONDI TI ONI NG

15

34

ENG NEERS ( ASHRAE)

(1994) Safety Code for Mechani cal
Refri geration

(1992; Addenda a-j) Number Designation and
Safety Classification of Refrigerants
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ASHRAE 64 (1995) Methods of Testing Renote
Mechani cal - Draft Evaporative Refrigerant
Condensers

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B1. 20.1 (1983; R 1992) Pipe Threads, Cenera
Pur pose (I nch)

ASME B16. 5 (1996) Pipe Flanges and Fl anged Fittings

ASME B16. 9 (1993) Factory-Made Wought Stee
Buttwel di ng Fittings

ASME B16. 11 (1991) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 18 (1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 22 (1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16. 39 (1986; R 1994) Mulleable Iron Threaded
Pi pe Uni ons d asses 150, 250, and 300

ASME B31.1 (1995) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40.1 (1991) Gauges - Pressure Indicating D al

Type - El astic El enment

ASME BPV VIII Div 1 (1995; Addenda Dec 1995) Boil er and
Pressure Vessel Code; Section VIII
Pressure Vessels Division 1 - Basic
Cover age

ASME BPV | X (1995; Addenda Dec 1995) Boil er and
Pressure Vessel Code; Section |IX, Welding
and Brazing Qualifications

ASME ANSI / ASME PTC 23 (1986) At nospheric Water Cool i ng Equi prent

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
AWM C606 (1987) G ooved and Shoul dered Joints

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wl di ng
AWS D1.1 (1994) Structural Wl ding Code - Stee
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CALI FORNI A REDWDOOD ASSCOCI ATI ON ( CRA)

CRA- 01 (1995) Standard Specifications for G ades
of California Redwood Lunber
COOLI NG TOAER | NSTI TUTE (CTI)
CTlI ACT 105 (1990; Supple) Acceptance Test Code for
Wat er Cooling Towers
CTl Std-103 (1986; Rev July 1994) The Design of
Cooling Towers wi th Redwood Lunber
CTl Std-111 (1986) GCear Speed Reducers
CTl Sstd-114 (1986; Rev July 1994) Dougl as Fir Lunber
Speci fications
CTl Std-134 (1985) Plywood for Use in Cooling Towers
CTl Std-137 (1988; Rev July 1994) Fi bergl ass Pul truded
Structural Products for Use in Cooling
Tower s
CTlI WVG-112 (1986) Pressure Preservative Treatnent of
Lunber for Industrial Water-Cooling Towers
EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EIMA)
EJMA- 01 (1993) EJMA St andards
HYDRAULI C | NSTI TUTE (H)
H 1.1-1.5 (1994) Centrifugal Punps
MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND
FI TTI NGS | NDUSTRY ( MSS)
MBS SP- 25 (1993) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons
MSS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture
MBS SP- 67 (1995) Butterfly Val ves
MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application
MBS SP-70 (1990) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends
MBS SP-71 (1990) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends
MBS SP-72 (1992) Ball Valves with Fl anged or
Butt-Wel di ng Ends for CGeneral Service
MBS SP-78 (1987; R 1992) Cast Iron Plug Val ves,

Fl anged and Threaded Ends
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MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check

Val ves
MBS SP- 85 (1994) Cast Iron d obe & Angle Val ves,
Fl anged and Threaded Ends
MBS SP-110 (1996) Ball Valves Threaded, Socket
Wl di ng, Sol der Joint, G ooved and Fl ared
Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA 250 (1991) Encl osures for Electrical Equipnent
(1000 Vol ts Maxi mum

NEMA I CS 1 (1993) Industrial Controls and Systens

NEMA I CS 2 (1993) Industrial Control and Systens,

Control lers, Contractors Overload rel ays
Rated not Mdre Than 2,000 Volts AC or 750

DC

NEVA MG 1 (1993; Rev 1; Rev 2; Rev 3) Mtors and
Generators

NEMA SM 23 (1991) Steam Turbines for Mechanical Drive
Servi ce

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 37 (1994) Installation and Use of Stationary
Conmbusti on Engi nes and Gas Tur bi nes

NFPA 54 (1992) National Fuel Gas Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

NFPA 214 (1996) Water-Cooling Towers

NFPA 255 (1996) Met hod of Test of Surface Burning

Characteristics of Building Materials
SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE J537 (1992) Storage Batteries
UNDERWRI TERS LABORATORI ES (UL)

UL 1236 (1994; Rev thru Apr 1996) Battery Chargers
for Charging Engine-Starter Batteries

VWESTERN WOOD PRODUCTS ASSOCI ATI ON ( WAPA)

WAPA- 01 (1995; Supple Nos. 1, 2, and 3) Western
Lunber G adi ng Rules 95

.2 SYSTEM DESCRI PTI ON

This specification section covers the provisions and installation
procedures necessary for a conplete and totally functional central
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refrigerated air-conditioning systemas defined herein.
.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Central Refrigerated Air-Conditioning Systenm GA

Manuf acturer's catal og data, at |east 5 weeks prior to beginning
construction, shall be highlighted to show nodel No., size, options,
performance charts and curves, etc. in adequate detail to denpnstrate
conpliance with contract requirenments. Data shall include manufacturer's
recommended installation instructions and procedures. Data shall be
adequate to denonstrate conpliance with contract requirenents as specified
wi thin the paragraphs:

Refrigeration System
Syst em Conponent s
Accessori es

Pi pi ng Component s

aenrop

If vibration isolation is specified for a unit, vibration isolator
literature shall be included containing catalog cuts and certification that
the isolation characteristics of the isolators provided neet the

manuf acturer's recomendati ons.

Spare Parts; FIO

Spare parts data for each different itemof material and equi pment
specified, after approval of the detail drawings and not later than 1
months prior to the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with source of supply.

SD- 04 Dr awi ngs
Central Refrigerated Air-Conditioning System; GA

Drawi ngs, at least 5 weeks prior to beginning construction, shall provide
adequate detail to denonstrate conpliance with contract requirenents.
Drawi ngs shall consist of:

a. Equipnent |ayouts which identify assenbly and installation details.

b. Piping |layouts which identify all valves and fittings.

c. Plans and el evations which identify clearances required for
mai nt enance and operati on.

d. Wring diagrans which identify each conponent individually and al
i nterconnected or interlocked relationshi ps between conponents.

e. Foundation drawi ngs, bolt-setting information, and foundation
bolts prior to concrete foundation construction for all equi prment
i ndicated or required to have concrete foundations.

f. Details, if piping and equi pnent are to be supported other than as
i ndi cated, which include |oadings and type of franes, brackets,
stanchi ons, or other supports.

SD-06 I nstructions
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Posted I nstructions; GA

Posted instructions, at |east 2 weeks prior to construction conpletion,
shal I include equi pnent |ayout, wiring and control diagrans, piping, valves
and control sequences, and typed condensed operation instructions. The
condensed operation instructions shall include preventative mai ntenance
procedures, nethods of checking the systemfor normal and safe operation
and procedures for safely starting and stopping the system The posted
instructions shall be franmed under glass or |am nated plastic and be posted
where indicated by the Contracting Oficer

SD- 07 Schedul es
Tests; GA

Test schedules, at least 2 (twd) weeks prior to the start of rel ated
testing, for each of the field tests, the system performance tests, and the
condenser water quality tests. The schedules shall identify the date,

tinme, and location for each test.

Denonstrations; GA

A schedule, at least 2 (two) weeks prior to the date of the proposed
training course, which identifies the date, tinme, and | ocation for the
traini ng.

SD- 08 St atements
Verification of D nensions; FIO

Aletter, at least 2 (two) weeks prior to beginning construction, including
the date the site was visited, conformation of existing conditions, and any
di screpanci es found.

SD- 09 Reports
System Performance Tests; GA

Six (6) copies of the report shall be provided in bound 8 1/2 x 11 inch
bookl ets. The report shall docunment conpliance with the specified
performance criteria upon conpletion and testing of the system The report
shal | indicate the nunber of days covered by the tests and any concl usions
as to the adequacy of the system The report shall also include the
following information and shall be taken at least three different tines at
outside dry-bulb tenperatures that are at least 5 degrees F apart:

a. Date and outside weather conditions.

b. The I oad on the system based on the foll ow ng:
(1) The refrigerant used in the system
(2) Condensing tenperature and pressure.
(3) Suction tenperature and pressure.
(4) For absorption units, the cooling water pressures and
tenperatures entering and exiting the absorber and condenser
Al so the refrigerant solution pressures, concentrations, and
tenperatures at each neasurable point within the system
(5) Running current, voltage and proper phase sequence for each
phase of all notors.
(6) The actual on-site setting of all operating and safety
control s.
(7) Chilled water pressure, flow and tenperature in and out of
the chiller.
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(8) The position of the gas supply control valve at machi ne of f,
one-third | oaded, one-half |oaded, two-thirds | oaded, and fully
| oaded.

I nspections; GA

Six (6) copies of an inspection report, at the conpletion of one year of
service, in bound 8 1/2 x 11linch booklets. The report shall identifying
the condition of each cooling tower and condenser. The report shall also
i ncl ude a conparison of the condition of the cooling tower and condenser

wi th the manufacturer's recommended operating conditions. The report shal
identify all actions taken by the Contractor and manufacturer to correct
deficiencies during the first year of service.

SD- 13 Certificates
Central Refrigerated Air-Conditioning Systen GA

VWere the system conponents, or equipnent are specified to conply with
requi renents of AGA, NFPA, AR, ASHRAE, ASME, or UL, 1 copy of proof of
such compliance shall be provided. The |abel or listing of the specified
agency shall be acceptable evidence. In lieu of the label or listing, a
witten certificate froman approved, nationally recognized testing

organi zati on equi pped to perform such services, stating that the itens have
been tested and conformto the requirenments and testing methods of the
speci fied agency may be subnmitted. Wen performance requirenents of this
project's drawi ngs and specifications vary fromstandard ARl rating
conditions, conputer printouts, catal og, or other application data
certified by ARl or a nationally recogni zed | aboratory as descri bed above
shall be included. |If AR does not have a current certification program

t hat enconpasses such application data, the manufacturer may self certify
that his application data conplies with project performance requirenents in
accordance with the specified test standards.

SD-19 (Operation and Mi ntenance Manual s
Qperation Manual; FIQO

Six (6) conmplete copies of an operation manual in bound 8 1/2 x 11 inch
bookl ets listing step-by-step procedures required for systemstartup
operation, abnormal shutdown, emergency shutdown, and nor mal shut down at
| east 4 (four) weeks prior to the first training course. The booklets
shal | include the manufacturer's nane, nodel nunmber, and parts list. The
manual s shall include the manufacturer's nane, nodel nunber, service
manual , and a brief description of all equi pnrent and their basic operating
f eat ures.

Mai nt enance Manual ; FI O

Six (6) conplete copies of maintenance manual in bound 8 1/2 x 11 inch
bookl ets listing routine mai ntenance procedures, possible breakdowns and
repairs, and a trouble shooting guide. The nanuals shall include piping
and equi pnent |ayouts and sinplified wiring and control diagranms of the
system as installed.

.6 DELI VERY, STORAGE, AND HANDLI NG

Al'l equi prent delivered and placed in storage shall be stored with
protection fromthe weather, hunmdity and tenperature variations, dirt and
dust, or other contam nants.

Page 9



1

1

7 PRQIECT/ SI TE CONDI Tl ONS
7.1 Verification of Di nmensions
The Contractor shall become familiar with all details of the work, verify

all dinmensions in the field, and shall advise the Contracting Oficer of
any di screpancy before performng any work.

. 7.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the plunbing, fire protection

el ectrical, structural and finish conditions that would affect the work to
be performed and shall arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

PART 2 PRODUCTS

2.

1 STANDARD COMMERCI AL PRODUCTS

Mat eri al s and equi prent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanshi p. The standard products shall have
been in satisfactory conmercial or industrial use for two years prior to
bi d opening. The two-year use shall include applications of equipnment and
material s under simlar circunstances and of simlar size. The two years
experi ence shall be satisfactorily conpleted by a product whi ch has been
sold or is offered for sale on the comercial market through

adverti senents, manufacturer's catal ogs, or brochures. Products having

|l ess than a two-year field service record shall be acceptable if a
certified record of satisfactory field operation, for not |ess than 6000
hours excl usive of the manufacturer's factory tests, can be shown. Al
products shall be supported by a service organi zation. The Contractor
shall submit a certified Iist of qualified permanent service organizations
for support of the equi pnent which includes their addresses and
qualifications. These service organizations shall be reasonably conveni ent
to the equi pment installation and shall be able to render satisfactory
service to the equi pment on a regul ar and energency basis during the
warranty period of the contract.

.2 NAVEPLATES

Each maj or conponent of equi prent shall have the nmanufacturer's naneg,
address, type or style, and catal og or serial nunber on a plate securely
attached to the itemof equipnment. As a mninmm naneplates shall be
provi ded for:

Li quid-Chilling Package(s)
Conpr essor (s)

Conpressor Driver(s)
Condenser (s)

Li qui d Cool er(s)
Recei ver (s)

Punp('s)

Punp Mot or (s)

Expansi on Tanks

Air Separator Tanks

T TFe@reaco

.3 ELECTRI CAL WORK
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El ectrical equipment, notors, notor starters, and wiring shall be in
accordance with Section 16415 ELECTRI CAL WORK, | NTERICR  Electrical notor
driven equi pnent specified shall be provided conplete with notors, notor
starters, and controls. Electrical characteristics and enclosure type
shall be as shown, and unless otherw se indicated, all notors of 1

hor sepower and above with open, dripproof, or totally enclosed fan cool ed
encl osures, shall be high efficiency type. Field wiring shall be in
accordance wi th manufacturer's instructions. Each notor shall conformto
NEMA M5 1 and be of sufficient size to drive the equipnent at the specified
capacity wi thout exceeding the naneplate rating of the notor. Mtors shal
be continuous duty with the enclosure specified. Mdtor starters shall be
provi ded complete with thermal overload protection and ot her appurtenances
necessary for the notor control indicated. Mdtors shall be furnished with
a magnetic across-the-line or reduced voltage type starter as required by
the manufacturer. Mtor starter shall be provided in enclosures
constructed in accordance with UL and NEMA 1 encl osures. Manual or
automatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and

devi ces specified, but not shown, shall be provided.

.4 SELF- CONTAI NED LI QUI D CH LLER

Unl ess necessary for delivery purposes, units shall be assenbl ed,

| eak-tested, charged (refrigerant and oil), and adjusted at the factory.
In lieu of delivery constraints, a chiller may be assenbl ed, |eak-tested,
charged (refrigerant and oil), and adjusted at the job site by a factory
representative. Unit conmponents delivered separately shall be seal ed and
charged with a nitrogen hol ding charge. Unit assenbly shall be conpl eted
in strict accordance with manufacturer's recomendations. Chiller shal
operate within capacity range and speed recomrended by the nmanufacturer
Parts wei ghing 50 pounds or nore which nmust be renpved for inspection

cl eaning, or repair, such as notors, gear boxes, cylinder heads, casing
tops, condenser, and cool er heads, shall have lifting eyes or |ugs.
Chiller shall be provided with factory installed insulation on surfaces
subj ect to sweating including the liquid cooler, suction |ine piping,
econom zer, and cooling lines. Chiller shall include all customary
auxiliaries deened necessary by the manufacturer for safe, controlled,
automatic operation of the equipnment. Chiller shall be provided with a
si ngl e point connection for 208 VAC, 3 phase power, and a single point
connnection for 120 VAC control and crankcase heater power. Factory
installed insulation shall be provided on all suction piping fromthe
evaporator to the conpressor and on the liquid cooler shell. Were notors
are the gas-cooled type, factory installed insulation shall be provided on
the cold-gas inlet connection to the notor per manufacturer's standard
practice. Chiller's condenser and liquid cooler shall be provided with
standard water boxes with flanged connecti ons.

4.1 Scroll, Reciprocating, or Rotary Screw Type

Chiller shall be constructed and rated in accordance with ARl ANSI/ AR 590.
Chiller shall be conformto ASHRAE 15. Chiller shall have a m ni mum ful
load EER rating of 9 and a part load kWton rating of 1.3 in accordance
with ARl ANSI/ARI 590. As a minimum chiller shall include the follow ng
conponents as defined in paragraph CH LLER COVPONENTS.

Refri gerant and oi

Structural base

Control s package

Scroll, reciprocating, or rotary screw conpressor
Conpressor driver, electric notor

Conpressor driver connection

Li qui d cool er

@ToPooow
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f. Ai r-condenser coi
g. Chiller refrigerant circuit

2.6  CHI LLER COVPONENTS
2.6.1 Refrigerant and Q|

Refrigerants shall be one of the fluorocarbon gases. Refrigerants shal
have nunber designations and safety classifications in accordance wth
ASHRAE 34. Refrigerants shall neet the requirenents of ARl 700 as a

m nimum Refrigerants shall have an Ozone Depletion Potential (CDP) of
| ess than or equal to 0.05.

2.6.2 Structural Base

Chiller and individual chiller conponents shall be provided with a
factory-munted wel ded structural steel base or support legs. Chiller and
i ndi vidual chiller components shall be isolated fromthe building structure
by means of vibration isolators with published |oad ratings. Vibration

i sol ators shall have isolation characteristics as reconmended by the

manuf acturer for the unit supplied and the service intended.

2.6.3 Chiller Refrigerant Circuit

Chiller refrigerant circuit shall be conpletely piped and factory |eak
tested. For multiconpressor units, not less than 2 independent refrigerant

circuits shall be provided. Gircuit shall include as a m nimum a
conbination filter and drier, conbination sight glass and noisture
i ndicator, liquid-line solenoid valve for reciprocating or scroll units, an

el ectronic or thernostatic expansion valve with external equalizer
chargi ng ports, conpressor service valves, and superheat adjustnent.

2.6.4 Control s Package

Chiller shall be provided with a conplete factory nounted and prew red
electric or mcroprocessor based control system Controls package shall be
uni t - nount ed which contains as a mnimuma digital display or acceptable
gauges, an on-auto-off switch, notor starters, power wiring, control

Wi ring, and disconnect switches. Controls package shall provide operating
controls, monitoring capabilities, and safety controls.

2.6.4.1 Qperating Controls

Chiller shall be provided with the follow ng adjustable operating controls
as a mni mum

Leaving chilled water tenperature control

Adj ustable tiner to prevent conpressor fromshort cycling
Automatic | ead/lag controls (adjustable) for nultiprocessor units
Load Iimting

Fan sequenci ng for air-cool ed condenser

System capacity control to adjust the unit capacity in accordance
with the system | oad and the programmabl e setpoints. Controls
shal |l automatically re-cycle the chiller on power interruption

g. Startup and head pressure controls to all ow system operation at
al |l ambient tenperatures down to 40 degrees F

ToPoo0oe

2.6.4.2 Moni toring Capabilities

Duri ng normal operations, the control systemshall be capable of nonitoring
and di splaying the followi ng operating paraneters. Access and operation of
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di splay shall not require opening or renmoving any panels or doors.

Entering and | eaving chilled water tenperatures
Qperation status

Qperating hours

Nurmber of starts

Conpressor status (on or off)

Ref ri gerant di scharge and suction pressures

ToPeooe

.6.4.4 Safety Controls with Manual Reset

Chiller shall be provided with the follow ng safety controls which
automatically shutdown the chiller and which require manual reset.

a. Lowchilled water tenperature protection
b. High condenser refrigerant di scharge pressure protection
c. Low suction pressure protection
d. Chilled water flow detection
e. Mdtor current overload and phase | oss protection
f. H gh notor winding tenperature protection for hernetic notors
g. Lowoil flow protection
6.4.5 Safety Controls with Autonmatic Reset

Chiller shall be provided with the followi ng safety controls which
automatically shutdown the chiller and which provide automatic reset.

a. Over/under voltage protection
b. Phase reversal protection
c. OChilled water flow interlock

.6.4.6 Renpte Al arm

During the initiation of a safety shutdown, the control system shall be
capabl e of activating a renote alarmbell. 1In coordination with the
chiller, the contractor shall provide an alarmcircuit (including
transformer if applicable) and a mninum 4 inch dianmeter alarmbell.
Alarmcircuit shall activate bell in the event of machi ne shutdown due to
the chiller's nonitoring of safety controls. The alarmbell shall not
sound for a chiller that uses |ow pressure cutout as an operating control

.6.5 Conpr essor (s)
.6.5.1 Reci procati ng Conpressor (s)

Al rotating parts shall be statically and dynam cally bal anced at the
factory to mnimze vibration. Conpressors shall be capable of operating
at partial-load conditions w thout increased vibration over the nornal
vibration at full |oad operation and shall be capable of continuous
operation down to the | owest step of unloading as specified. Conpressors
of size 10 horsepower and above shall have an oil l|ubrication system of
the reversible, forced-feed type with oil strainer. Shaft seal in
open-type units shall be nechanical type. Piston speed for open-type
conpressors shall not exceed the manufacturer's recommendation or 1200 fpm
whi chever is |less. Conpressors shall include:

a. Vertical, V, W or radial cylinder design

b. G lubrication

c. Integrally cast block of close-grained iron or cast al um num bl ock
wi t h hardened steel cylinder sleeves

d. Gl-level bull's eye
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Cast cylinder heads
Cast - al umi num or forged-steel connecting rods
Cast iron or forged-steel crankshaft
Mai n bearings of the sleeve-insert type
Crankcase oil heaters controlled as recommended by the manufacturer
Suction and di scharge refrigerant service valves that are flange
connected, wench operated, with cap
k. A strainer on the suction side of the conpressor

e rre

2.6.5.2 Scrol |l Conpressor(s)

Conpressors shall be of the conpliant, hernetically seal ed design
Conpressors shall be nmounted on vibration isolators to mnimze vibration
and noise. Rotating parts shall be statically and dynami cally bal anced at
the factory to minimze vibration. Lubrication systemshall be centrifuga

punp type equi pped with a neans for determning oil |eveland an oi
chargi ng valve. Crankcase oil heater shall be provided if standard or if
avai l abl e as an option. |If provided, the crankcase oil heater shall be

control l ed as recommended by the manufacturer
2.6.5.3 Rotary Screw Conpressor(S)

Conpressors shall operate stably for indefinite tinme periods at any stage
of capacity reduction w thout hot-gas bypass. Provision shall be made to
i nsure proper lubrication of bearings and shaft seals on shutdown with or
wi t hout electric power supply. Rotary screw conpressors shall include

a. An open or hermetic, positive displacenment, oil-injected design
directly driven by the conpressor driver. Conpressor shall allow
access to internal conpressor conponents for repairs, inspection
and repl acenent of parts.

b. Rotors which are solid steel forging with sufficient rigidity for
proper operation.

c. A maxi mumrotor operating speed no greater than 3600 RPM

d. Casings of cast iron, precision machined for mnimal clearance
about periphery of rotors.

e. A lubrication systemof the forced-feed type that provides oil at
the proper pressure to all parts requiring lubrication

f. Shaft main bearings of the sleeve type with heavy duty bushings or
rolling element type in accordance with ABEMA Std 9 or ABEMA Std 11
Beari ngs shall be conservatively | oaded and rated for an L(10)
life of not [ess than 200, 000 hours.

g. Adifferential oil pressure or flow cutout to allow the conpressor
to operate only when the required oil pressure or flowis provided
to the bearings.

h. A tenperature- or pressure-initiated, hydraulically actuated,
si ngl e-slide-val ve, capacity-control systemto provide m ninmm
automatic capacity nodul ation from 100 percent to 25 percent.

i. An oil separator and oil return systemto renove oil entrained in
the refrigerant gas and automatically return the oil to the
conpr essor.

j. Crankcase oil heaters controlled as reconmended by the
manuf act urer.

2.6.5.4 Centrifugal Conpressor(s)

Centrifugal conpressors shall be single or nultistage, having dynamically
bal anced inpellers, either direct or gear driven by the conpressor driver.
Impel l ers shall be over-speed tested at 1.2 tinmes the inpeller-shaft

speed. Inpeller shaft shall be heat-treated alloy steel with sufficient
rigidity for proper operation at any required operating speed. Centrifuga
conpressors shall include
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2.

a. Shaft main bearings that are the rolling element type in
accordance with ABEMA Std 9 or ABEMA Std 11, journal type with
bronze or babbitt liners, or of the alum numalloy one-piece
insert type. Bearings shall be rated for an L(10) life of not
| ess than 200, 000 hours.

b. Casing of cast iron, alum num or steel plate with split sections
gasketed and bolted or clanped toget her

c. Lubrication systemof the forced-feed type that provides oil at
the proper pressure to all parts requiring lubrication

d. Provisions to ensure proper |ubrication of bearings and shaft
seal s prior to starting and upon stopping with or without electric
power supply. On units providing forced-feed lubrication prior to
starting, a differential oil pressure cutout interlocked with the
conpressor starting equi pnent shall allow the conpressor to
operate only when the required oil pressure is provided to the
beari ngs.

e. G| sump heaters controlled as recommended by the nmanufacturer

f. Tenperature-or pressure-actuated prerotation vane or suction
danper to provide automatic capacity nodul ati on from 100 percent

capacity to 10 percent capacity. |If operation to 10 percent
capacity cannot be achi eved w thout providi ng hot-gas bypass, then
the Contractor shall indicate in the equipnent submttal the |oad

percent at which hot gas bypass is required.
6.6 Conpressor Driver, Electric Mtor

Mot or shall be the pol yphase, induction type conformng to NEMA MG 1.
Motors shall be suitable for use with the indicated electrical power
characteristics and the type of starter provided. Mtor starters shall be
t he reduced voltage, closed-transition type conform ng to NEMA I CS land
NEMA I CS 2. Motor starter shall be unit nmounted as indicated with starter
type, wiring, and accessories coordinated by the chiller manufacturer
Starter shall be able to operate in tenperatures up to 120 degrees F

.6.10 Li qui d Cool er (Evaporator)

Cool er shall be of the shell-and-coil or shell-and-tube type design
Condenser's refrigerant side shall be designed and factory pressure tested
to conmply with ASHRAE 15. Condenser's water side shall be designed and
factory pressure tested for not |less than 150 psi. Cool er shell shall be
constructed of seam ess or welded steel. Coil bundles shall be totally
renovabl e and arranged to drain conpletely. Tubes shall be seanl ess
copper, plain, integrally finned with snmooth bore or integrally finned with
enhanced bore. Each tube shall be individually replaceable. Tubes shal
be installed into carbon mld steel tube sheets by rolling. Tube baffles
shal |l be properly spaced to provide adequate tube support and cross flow
Perf ormance shall be based on a water velocity not less than 3 fps nor
nmore than 12 fps and a fouling factor of 0.00025.

.6.11 Al r - Cool ed Condenser Coi

Condenser coil shall be of the extended-surface fin-and-tube type and shal
be constructed of seam ess copper tubes with aluminumfins. Fins shall be
sol dered or mechanically bonded to the tubes and installed in a netal
casing. Coils shall be circuited and sized for a minimumof 5 degrees F
subcooling and full punpdown capacity. Coil shall be factory |eak and
pressure tested after assenbly in accordance with ASHRAE 15.

.6.14 Recei vers

Liquid receivers not already specified herein as an integra
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factory-munted part of a package, shall be designed, fitted, and rated in
accordance with the recommendati ons of ARl 495, except as nodified herein.
Recei ver shall bear a stanp certifying conpliance with ASVE BPV VIII Div 1
and shall meet the requirenments of ASHRAE 15. |Inner surfaces shall be

t horoughl y cl eaned by sandbl asting or other approved neans. Each receiver
shal | have a storage capacity not |less than 20 percent in excess of that
required for the fully-charged system Each receiver shall be equi pped
with inlet, outlet drop pipe, drain plug, purging valve, relief valves of
capacity and setting required by ASHRAE 15, and two bull's eye liquid-Ievel
sight glasses. Sight glasses shall be in the sane vertical plane, 90
degrees apart, perpendicular to the axis of the receiver, and not over 3
i nches horizontally fromthe drop pi pe neasured along the axis of the
receiver. In lieu of bull's eye sight glass, external gauge glass with
metal gl ass guard and automatic cl osing stop val ves may be provided.

.8  ACCESSCRI ES
.8.1 Punps

Punps shall be the electrically driven, non-overloading, centrifugal type
which conformto H 1.1-1.5. Punp capacity, efficiency, notor size, and

i npel l er type shall be as indicated on the drawi ngs. Punps shall be

sel ected at or near peak efficiency. Punp curve shall rise continuously
from maxi num capacity to shutoff. Punp notor shall be totally encl osed
and have sufficient horsepower for the service required. Each punp notor
shal | be equi pped with an across-the-line magnetic controller in a NEMA 250,
Type 1 enclosure; control voltage transfornmer and "Hand- O f - Aut 0" swi tch

.8.1.1 Construction

Shaft seal shall be nechanical -seal or stuffing-box type. Inpeller shal
be statically and dynami cally bal anced. Each punp casing shall be designed
to withstand the di scharge head specified plus the static head on system
pl us 50 percent of the total, but not |ess than 125 psig. Punp casing and
beari ng housi ng shall be close grained cast iron. Hi gh points in the
casing shall be provided with nmanual air vents; |ow points shall be
provided with drain plugs. Inpeller, inpeller wearing rings, glands,
casing wear rings, and shaft sleeve shall be bronze. Shaft shall be carbon
or alloy steel, turned and ground. Bearings shall be ball-bearings,
roller-bearings, or oil-lubricated bronze-sl eeve type bearings, and be
efficiently sealed or isolated to prevent loss of oil or entrance of dirt
or water. Punp and notor shall be nobunted on a comon cast iron base
havi ng |i pped edges and tapped drai nage openings or structural steel base
with |ipped edges or drain pan and tapped drai nage openings. C ose coupled
punps shall be provided with drip pockets and tapped openi ngs. Punp notor
shal |l have the required capacity to prevent overloading with punp operating
at any point on its characteristic curve. Punp speed shall not exceed 1,800
rpm Punp shall be accessible for servicing wthout disturbing piping
connecti ons.

.8.1.2 Mechani cal Shaft Seal s

Seal s shall be single, inside nounted, end-face-el astoner bellows type with
stainl ess steel spring, brass or stainless steel seal head, carbon rotating
face, and tungsten carbide or ceramic sealing face. d ands shall be bronze
and of the water-flush design to provide lubrication flush across the face

of the seal. Bypass line from punp discharge to flush connection in gland

shall be provided, with filter or cyclone separator in line.

2.8.1.3 St uf fi ng- Box Type Seal s

Stuffing box shall include mnimm4 rows of square, inpregnated TFE
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(Teflon) or graphite cord packing and a bronze split-lantern ring. Packing
gl and shall be bronze interlocking split type.

.8.2 Expansi on Tanks

Expansi on tanks shall be wel ded steel, constructed, tested and stanped in
accordance with ASME BPV VIII Div 1 for a working pressure of 125 psig and
precharged to the m ni mrum operating pressure. Expansion tanks shall have a
repl aceabl e di aphragm and be the captive air type. Tanks shall accomodate
expanded water of the systemgenerated within the normal operating
tenperature range, limting this pressure increase at all conponents in the
systemto the maxi mum al | owabl e pressure at those conponents. Each tank
air chanber shall be fitted with an air charging valve. Tanks shall be
supported by steel |legs or bases for vertical installation or steel saddles
for horizontal installations. The only air in the systemshall be the

per manent seal ed-in air cushion contained within the expansi on tank

.8.3 Air Separator Tanks

External air separation tank shall be steel, constructed, tested, and
stanped in accordance with ASME BPV VIIlI Div 1 for a working pressure of
125 psig.

.8.8 Field Installed Insul ation

Field installed insulation shall be as specified in Section 15250 THERVAL
I NSULATI ON FOR MECHANI CAL SYSTEMS, except for header and wat er box

i nsul ati on which shall be flexible cellular insulation in accordance with
ASTM C 534, Type |

.8.9 Gasket s

Gaskets shall conformto ASTM F 104 - classification for conpressed sheet
with nitrile binder and acrylic fibers for maxi num 700 degrees F service

.8.10 Bolts and Nuts

Bolts and nuts, except as required for piping applications, shall be in
accordance with ASTM A 307. The bolt head shall be marked to identify the
manuf acturer and the standard with which the bolt conplies in accordance
with ASTM A 307.

11 Pl PI NG COVPONENTS
11,1 Water Piping and Fittings
211,101 Steel Pipe

Steel pipe shall conformto ASTM A 53, Schedule 40, Type E or S, Grades A
or B. Type F pipe shall not be used.

.11.1.2 Steel Pipe Joints and Fittings

Joints and fittings shall be welded, flanged, threaded, or grooved as
indicated. If not otherw se indicated, piping 1 inch and smaller shall be
t hreaded; piping larger than 1 inch and smaller than 3 inches shall be

ei ther threaded, grooved, or wel ded; and piping 3 inches and |arger shal
be grooved, welded, or flanged. Rigid grooved nechanical joints and
fittings may only be used in serviceabl e aboveground | ocati ons where the
tenperature of the circul ati ng medi um does not exceed 230 degrees F

Fl exi bl e grooved joints shall be used only as a flexible connector with
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grooved pipe system Unless otherw se specified, grooved piping conponents
shall neet the corresponding criteria specified for the simlar welded,

fl anged, or threaded conponent specified herein. The manufacturer of each
fitting shall be permanently identified on the body of the fitting in
accordance wi th MSS SP-25

a. Flanged Joints and Fittings: Flanges shall conformto ASTM A
181/ A181M and ASME B16.5 C ass 150. Gaskets shall be nonasbest os
conpressed material in accordance with ASME B16.21, 1/16 inch
t hi ckness, full face or self-centering flat ring type. This
gaskets shall contain aranmid fibers bonded with styrene butadei ne
rubber (SBR) or nitrile butadeine rubber (NBR). Bolts, nuts, and
bolt patterns shall conformto ASME B16.5. Bolts shall be high or
i nternedi ate strength material conformng to ASTM A 193/ A193M

b. Threaded Joints and Fittings: Threads shall conformto ASME
B1.20.1. Pipe nipples shall conformto ASTM A 733, type and
material to match adjacent piping. Unions shall conformto ASME
B16. 39, type as required to match adjacent piping.

c. Dielectric Unions and Flanges: Dielectric unions shall have the
tensile strength and di mensional requirenents specified. Unions
shal | have netal connections on both ends threaded to match
adj acent piping. Metal parts of dielectric unions shall be
separated with a nylon insulator to prevent current flow between
dissimlar nmetals. Unions shall be suitable for the required
operating pressures and tenperatures. Dielectric flanges shal
provi de the sanme pressure ratings as standard flanges and provide
conplete electrical isolation.

d. G ooved Mechanical Joints and Fittings: Joints and fittings shal
be designed for not |ess than 125 psigservice and shall be the
product of the same manufacturer. Fitting and coupling houses
shall be malleable iron conformng to ASTM A 47, G ade 32510
ductile iron conform ng to ASTM A 536, Grade 65-45-12; or stee
conform ng ASTM A 106, Grade B or ASTM A 53. Gaskets shall be
nol ded synthetic rubber with central cavity, pressure responsive
configuration and shall conformto ASTM D 2000 G ade No
2CA615A15B44F17Z for circulating nmediumup to 230 degrees F or
Grade No. MBBA610A15B44Z for circulating mediumup to 200
degrees F. G ooved joints shall conformto AWM C606. Coupling
nuts and bolts shall be steel and shall conformto ASTM A 183.

2.11.1.3 Copper Tube
Copper tubing for water service shall conformto ASTM B 88, Type K or L

2.11.1. 4 Copper Tube Joints and Fittings
W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75. Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
bronze adapters for brazed tubing may be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer may be used.

2.11.2 Wat er Pi ping Val ves and Accessories

Val ves shall be rated for Cass 125 and shall be suitable for operating
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tenperature of 250 degrees F. Valves shall be suitable for the working
pressure of the pipe in which installed. Valves shall neet the material
fabrication and operating requirements of ASME B31.1. Chain operators
shal |l be provided for valves |located 10 feet or higher above the fl oor

Val ves in sizes larger than 1 inch and used on steel pipe systens, nmay be
provided with rigid grooved nechanical joint ends. Such grooved end val ves
shal |l be subject to the same requirenments as rigid grooved nmechani ca
joints and fittings and, shall be provided by the sanme manufacturer as the
grooved pipe joint and fitting system

.11.2.1 Gate Val ves

Gate valves 2-1/2 inches and smaller shall conformto MSS SP-80 and shal
be bronze with rising stemand threaded, soldered, or flanged ends. Gate
valves 3 inches and |arger shall conformto MSS SP-70, Type I, IIl, d ass
125, Design OF and shall be cast iron with bronze trim outside screw and
yoke, and flanged or threaded ends.

.11.2.2 d obe and Angl e Val ves

@ obe and angle valves 2-1/2 inches and smaller shall conformto MSS SP-80
and shall be bronze with threaded, soldered, or flanged ends. d obe and
angl e valves 3 inches and |arger shall conformto MsSS SP-85 and shall be
cast iron with bronze trimand flanged or threaded ends.

.11.2.3 Check Val ves

Check valves 2-1/2 inches and smaller shall conformto MSS SP-80 and shal
be bronze with threaded, soldered, or flanged ends. Check valves 3 inches
and | arger shall conformto MSS SP-71, Type I, II, 11I, or 1V, Cass 125 or
150 and shall be cast iron with bronze trimand flanged or threaded ends.

.11.2.5 Pl ug Val ves

Plug valves 2 inches and larger shall conformto MSS SP-78, have fl anged
or threaded ends, and have cast iron bodies with bronze trim Valves 2

i nches and smaller shall be bronze with NPT connections for black stee
pi pe and brazed connections for copper tubing. Valves shall be |ubricated,
non-| ubricated, or tetrafluoroethyl ene resin-coated type. Valves shall be
resilient, double seated, trunnion nounted with tapered lift plug capable
of 2-way shutoff. Valves shall operate fromfully open to fully cl osed by
rotation of the handwheel to Iift and turn the plug. Valves shall a
weat her proof operators with mechanical position indicators. Valves 8

i nches or larger shall be provided with manual gear operators with position
i ndi cators.

.11.2.6 Bal | Val ves

Ball valves 1/2 inch and larger shall conformto MSS SP-72 or MSS SP-110
and shall be ductile iron or bronze with threaded, sol dered, or flanged
ends. Valves 8 inches or |arger shall be provided with manual gear
operators with position indicators.

.11.2.7 Cal i brat ed Bal anci ng Val ves

Each val ve shall be calibrated so that flow can be determ ned when the
tenperature and pressure differential across valve is known. Valves shal
have an integral pointer which registers the degree of valve opening. Each
val ve shall be constructed with internal seals to prevent |eakage and shal
be supplied with preforned insulation. Valves Cv rating shall be as

i ndi cated. Valve bodies shall be provided with tapped openi ngs and pi pe
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extensions with positive shutoff valves outside of pipe insulation. The
pi pe extensions shall be provided with quick connecting hose fittings for a
portable nmeter to neasure the pressure differential. One portable
differential meter, suitable for the operating pressure specified, shall be
provided. The neter shall be conplete with hoses, vent, integral netering
connections, and carrying case as reconmended by the val ve manuf acturer

In lieu of the balancing valve with integral netering connections, a bal

val ve or plug valve with a separately installed orifice plate or venturi
tube may be used for bal ancing.

.11.2.8 Automati ¢ Fl ow Control Val ves

Val ves shall automatically maintain a constant flow as indicated. Valves
shal | nodul ate by sensing the pressure differential across the val ve body.
Val ves shall be selected for the flow required and provided with a

per manent naneplate or tag carrying a permanent record of the
factory-determined flow rate and fl ow control pressure levels. Valves
shall control the floww thin 5 percent of the tag rating. Valve materials
shall be the same as specified for the ball or plug valves. Valve Cv
rating shall be as indicated. Valve operators shall be the electric type
as indicated. Valves shall be capable of positive shutoff against the
system punp head, val ve bodies shall be provided with tapped openi ngs and
pi pe extensions with shutoff valves outside of pipe insulation. The pipe
ext ensi ons shall be provided with qui ck connecting hose fittings and
differential meter, suitable for the operating pressure specified. The
meter shall be conplete with hoses, vent, integral netering connections,
and carrying case as reconmended by the val ve manuf acturer

.11.2.9 Alr Vents

Manual air vents shall be brass or bronze valves or cocks suitable for 125
psig service, and furnished with threaded plugs or caps. Automatic air
vents shall be float type, cast iron, stainless steel, or forged stee
construction, suitable for 125 psig service.

.11.2.10 Strai ners

Strainers shall be in accordance with ASTM F 1199, except as nodified
herein. Strainer shall be the cleanable, basket or "Y' type, the same size
as the pipeline. The strainer bodies shall be fabricated of cast iron with
bottons drilled, and tapped. The bodies shall have arrows clearly cast on
the sides indicating the direction of flow. Each strainer shall be

equi pped with renovabl e cover and sedi nent screen. The screen shall be
made of m nimum 22 gauge nonel, corrosion-resistant steel, with smal
perforations nunbering not |ess than 400 per square inch to provide a net
free area through the basket of at least 3.30 tines that of the entering

pi pe. The flow shall be into the screen and out through the perforations.

.11.2.11 Conbi nation Strai ner and Suction Diffuser

A conbi nation strainer and suction diffuser, consisting of an angle type
body with renovabl e strai ner basket and strai ghteni ng vanes, a suction pipe
support, and a bl omdown outlet, shall be provided on punp suction. The
conbi nati on strainer and suction diffuser shall be in accordance with ASTM
F 1199, except as nodified herein.

.11.2.12 Punp Di scharge Val ves
Punp di scharge val ves shall be installed where indicated and shall perform

the functions of a nonslam check val ve, a manual bal anci ng val ve, and a
shutoff. Valves shall be of cast iron or ductile iron construction with
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bronze and/or stainless steel accessories. Valves shall have an integra
poi nter which registers the degree of valve opening. Flow through the

val ve shall be manual |y adjustable from bubble tight shutoff to full flow.
Val ves smaller than 2 inches shall have NPT connections. Valves 2 inches
and | arger shall have flanged or grooved end connections. The valve design
shall allow the back seat for the stemto be replaced in the field under
full line pressure. Valve Cv rating shall be as indicated.

2.11.2.13 Backf | ow Preventers

Backfl ow preventers shall be in accordance with Section 15400 PLUMBI NG
GENERAL PURPOSE.

2.11.2.14 Fl exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 125 psig or 150 psig
service as appropriate for the static head plus the system head, and 250
degrees F, for grooved end flexible connectors. The flexible section shal
be constructed of rubber, tetrafluoroethylene resin, or corrosion-resisting
steel, bronze, nonel, or galvanized steel. The flexible section shall be
suitable for intended service with end connections to match adj acent

pi pi ng. Flanged assenblies shall be equipped with limt bolts to restrict
maxi mumtravel to the manufacturer's standard limts. Unless otherw se

i ndicated, the length of the flexible connectors shall be as reconmended by
the manufacturer for the service intended. Internal sleeves or liners,
conpatible with circul ating nedium shall be provided when recommended by
the manufacturer. Covers to protect the bellows shall be provided where

i ndi cat ed.

2.11.2. 15 Pressure Gauges
Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sati on danpener and shut-off valve. Gauge shal
be a mnimumof 3-1/2 inches in dianeter with a range from 0 psig to
approximately 1.5 tinmes the maxi mum system wor ki ng pressure.

2.11.2.16 Ther monet ers

Thermoneters shall have brass, nalleable iron, or alum numalloy case and
frame, clear protective face, permanently stabilized glass tube with
i ndicating-fluid colum, white face, black nunbers, and a 9 inch scale.
Thermoneters shall have rigid stenms with straight, angular, or inclined
pattern.

2.11.2.17 Pi pe Ni ppl es

Pi pe ni pples shall be in accordance with ASTM A 733 and be of material to
mat ch adj acent pi pi ng.

2.11.2.18 Pi pe Uni ons

Pi pe uni ons shall be in accordance with ASME B16. 39 and be of material to
mat ch adj acent pi pi ng.

2.11.2.19 Sol der

Sol der for water piping shall be in accordance with ASTM B 32, alloy grade
50B.

2.11.3 Expansi on Joints
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2.11.3.1 Sli p- Tube Joints

Expansion joints shall provide for either single or double slip of the
connected pipes, as required or indicated, and for not |ess than the
traverse indicated. The joints shall be designed for working tenperature
and pressure suitable for the application, but not less than 150 psig, and
shall be in accordance with applicable requirements of EJMA-01 and ASME
B31.1. End connections shall be flanged or beveled for wel ding as

i ndicated. Joints shall be provided with an anchor base where required or

i ndi cated. Where adjoining pipe is carbon steel, the sliding slip shall be
seanm ess steel plated with a mnimumof 5 mls of hard chronme in
accordance with ASTM B 650. All joint conponents shall be suitable for the
i ntended service. Initial settings shall be made in accordance with the
manuf acturer's recommendati ons to conpensate for anbient tenperature at
time of installation. Pipe alignment guides shall be installed as
recommended by the joint manufacturer. Pipe alignment guides shall in no
case be nore than 5 feet from expansion joints except for pipe 4 inches
or smaller. Pipe alignment guides on pipe 4 inches or smaller shall be
installed not nore than 2 feet from expansion joints. Service outlets
shal I be provided where indicated.

2.11.3.3 Bel | ows Type Joints

Bel l ows type joints shall be flexible, guided expansion joints. The
expansi on el ement shall be stabilized corrosion resistant steel. Bellows
type expansion joints shall conformto the applicable requirenents of
EJVMA-01 and ASME B31.1 with internal sleeves. Q@uiding of piping on both

si des of expansion joint shall be in accordance with the published
recomendat i ons of the manufacturer of the expansion joint. The joints
shal | be designed for the working tenperature and pressure suitable for the
application but not Iess than 150 psig.

2.11.6 Escut cheons

Escut cheons shall be chrom umplated iron or chrom um pl ated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

2.11.7 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.
2.12 FABRI CATI ON
2.12.1 Factory Coati ng

Unl ess ot herwi se specified, equipnent and conponent itens, when fabricated
fromferrous nmetal, shall be factory finished with the manufacturer's
standard finish, except that itens |ocated outside of buildings shall have
weat her resistant finishes that will w thstand 500 hours exposure to the
salt spray test specified in ASTM B 117 using a 5 percent sodium chloride
solution. Imrediately after conpletion of the test, the specinmen shal
show no signs of blistering, winkling, cracking, or |oss of adhesion and
no sign of rust creepage beyond 1/8 inch on either side of the scratch
mark. Cut edges of gal vani zed surfaces where hot-di p gal vani zed sheet
steel is used shall be coated with a zinc-rich coating conform ng to ASTM D
520, Type I.

2.12.2 Field Painting

Pai nting required for surfaces not otherw se specified, and finish painting
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of items only prined at the factory are specified in Section 09900
PAI NTI NG, GENERAL.

2.12.2.1 Col or Codi ng

Col or coding for piping identification is specified in Section 09900
PAI NTI NG, GENERAL.

2.12.2.2 Col or Codi ng Schene

A col or coding schene for |ocating hidden piping shall be in accordance
with Section 15400 PLUMBI NG GENERAL PURPOSE.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Al work shall be perfornmed in accordance with the manufacturer's published
di agranms, reconmmendations, and equi pnment warranty requirements. Wiere
equi prent is specified to conformto the requirenents of ASVME BPV VIII Div 1

and ASME BPV | X, the design, fabrication, and installation of the system

shall conformto ASME BPV VIII Div 1 and ASME BPV | X

3.1.1 Refri geration System

3.1.1.1 Equi pnent

Necessary supports shall be provided for all equi pnment, appurtenances, and
pi pe as required, including franes or supports for conpressors, punps,

cooling towers, condensers, liquid coolers, and simlar itens. Conpressors
shall be isolated fromthe building structure. |f mechanical vibration

i sol ators are not provided, vibration absorbing foundations shall be

provi ded. Each foundation shall include isolation units consisting of
machi ne and floor or foundation fastenings, together with internmedi ate
isolation material. Oher floor-nmounted equi prment shall be set on not |ess

than a 6 inch concrete pad doweled in place. Concrete foundations for
floor nounted punps shall have a mass equivalent to three tines the weight
of the conponents, punp, base plate, and notor to be supported. In lieu of
concrete pad foundation, concrete pedestal block with isolators placed

bet ween the pedestal block and the floor may be provided. Concrete
pedestal block shall be of mass not |ess than three tines the conbi ned

punp, notor, and base weights. Isolators shall be selected and sized based
on | oad-bearing requirenments and the | owest frequency of vibration to be
isolated. Isolators shall limt vibration to 2 percent at |owest equi prment

rpm Lines connected to punps nounted on pedestal blocks shall be provided
with flexible connectors. Foundation draw ngs, bolt-setting information,
and foundation bolts shall be furnished prior to concrete foundation
construction for all equipnment indicated or required to have concrete
foundati ons. Concrete for foundations and concrete-structured or
cased-cooling towers shall be as specified in Section 03300 CAST-1 N PLACE
STRUCTURAL CONCRETE. Equi pnent shall be properly leveled, aligned, and
secured in place in accordance with manufacturer's instructions.

3.1.1.2 Ref ri gerant Chargi ng

a. Initial Charge: Upon conpletion of all the refrigerant pipe
tests, the vacuumon the system shall be broken by addi ng the
required charge of dry refrigerant for which the systemis
designed, in accordance with the manufacturer's recomrendati ons.
Contractor shall provide the conmplete charge of refrigerant in
accordance with manufacturer's recomendati ons. Upon satisfactory
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conpl etion of the system performance tests, any refrigerant that
has been lost fromthe systemshall be replaced. After the system
is fully operational, service valve seal caps and bl anks over
gauge points shall be installed and tightened.

b. Refrigerant Leakage: |If a refrigerant leak is discovered after
t he system has been charged, the |eaking portion of the system
shall imediately be isolated fromthe remai nder of the system and

the refrigerant shall be punped into the systemreceiver or other
suitable container. The refrigerant shall not be discharged into
t he at nosphere.

c. Contractor's Responsibility: The Contractor shall, at all tines
during the installation and testing of the refrigeration system
take steps to prevent the release of refrigerants into the
at nosphere. The steps shall include, but not be linmted to,
procedures which will mninmze the release of refrigerants to the
at nosphere and the use of refrigerant recovery devices to renove
refrigerant fromthe systemand store the refrigerant for reuse or
reclaim At no tinme shall nore than 3 oz. of refrigerant be
rel eased to the atnosphere in any one occurrence. Any system
| eaks within the first year shall be repaired in accordance wth
the specified requirenents including material, |abor, and
refrigerant if the leak is the result of defective equipnent,
material, or installation.

3.1.1.3 G| Charging

Except for factory sealed units, two conplete charges of lubricating oi

for each conpressor crankcase shall be furnished. One charge shall be used
during the performance testing period, and upon the satisfactory conpletion
of the tests, the oil shall be drained and replaced with the second charge.

.1.1.4 Automatic Controls

Automatic controls for the central refrigeration systemspecified in

par agr aph REFRI GERATI ON SYSTEM shal |l be provided with the central
refrigeration equi pment. These controls shall operate automatically to

bal ance the equi prent capacity with the load on the air conditioning

system and shall be fully coordinated with and integrated tenperature
control system specified in 15950 HEATI NG VENTI LATI NG AND Al R CONDI TI ONI NG
(HVAC) CONTROL SYSTEMS.

1.2 Ceneral Piping Installation
.1.2.1 Brazed Joints

Bef ore brazing copper joints, both the outside of the tube and the inside
of the fitting shall be cleaned with a wire fitting brush until the entire
joint surface is bright and clean. Brazing flux shall not be used.
Surplus brazing material shall be renpved at all joints. Steel tubing
joints shall be made in accordance with the manufacturer's
recomendations. Joints in steel tubing shall be painted with the sane
material as the baked-on coating within 8 hours after joints are nade.
Tubi ng shall be protected agai nst oxidation during brazing by continuous
purgi ng of the inside of the piping using nitrogen. Al piping shall be
supported prior to brazing and shall not be sprung or forced.

.1.2.2 Thr eaded Joi nts

Threaded joints shall be made with tapered threads and made tight with PTFE
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tape complying with ASTM D 3308 or equival ent thread-joint conpound applied
to the male threads only. Not nore than three threads shall show after the
joint is made.

.1.2. 4 Fl anged Joints

Fl anged joints shall be faced true, provided with gaskets suitable for use
with refrigerants and made square and tight. Wen steel refrigerant piping
is used, union or flange joints shall be provided in each line i mediately
precedi ng the connection to each piece of equi pnment requiring maintenance,
such as conpressors, coils, chillers, control valves, and other sinilar
itens.

.1.2.5 Fl ared Connecti ons

VWhen fl ared connections are used, a suitable lubricant shall be used
bet ween the back of the flare and the nut in order to avoid tearing the
flare while tightening the nut.

.1.2.6 Ther nonet er s

Thermoneters shall be located specifically on, but not limted to the
followi ng: the sensing el enent of each automatic tenperature control
device where a thernonmeter is not an integral part thereof.

.1.2.7 Supports

a. GCeneral: Al refrigerant pipe supports shall be in accordance
with ASME B31.5. Hangers used to support piping 2 inches and
| arger shall be fabricated to permt adequate adjustnent after
erection while still supporting the | oad. Pipe guides and anchors
shall be installed to keep pipes in accurate alignnment, to direct
t he expansi on novenent, and to prevent buckling, swaying, and
undue strain. Piping subjected to vertical novenment, when
operating tenperatures exceed anmbi ent tenperatures, shall be
supported by variable spring hangers and supports or by constant
support hangers.

.1.2.8 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69,
except as nodified herein. Pipe hanger types 5, 12, and 26 shall not be
used.

a. Hangers: Type 3 shall not be used on insul ated piping.

b. Inserts: Type 18 inserts shall be secured to concrete forns
before concrete is placed. Continuous inserts which allow nore
adjustnments may be used if they otherw se neet the requirenents
for Type 18 inserts.

c. GCdanps: Type 19 and 23 C-clanps shall be torqued per MSS SP-69
and have both | ocknuts and retaining devices, furnished by the
manuf acturer. Field-fabricated G clanp bodies or retaining
devi ces are not acceptabl e.

d. Angle Attachnents: Type 20 attachnents used on angl es and

channel s shall be furnished with an added nml | eabl e-i ron hee
pl ate or adapter.
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3.1.2.9

Hangers: Type 24 may be used only on trapeze hanger systens
or on fabricated franes.

Saddl es and Shields: Were Type 39 saddle or Type 40 shield are
permtted for a particular pipe attachment application, the Type
39 saddl e, connected to the pipe, shall be used on all pipe 4

i nches and | arger when the tenperature of the nediumis 60 degrees
F or higher. Type 40 shields shall be used on all piping |Iess
than 4 inches and all piping 4 inches and |larger carrying medi um
less than 60 degrees F. A high density insulation insert of
cellular glass shall be used under the Type 40 shield for piping

2 inches and | arger

Hori zontal Pipe Supports: Horizontal pipe supports shall be
spaced as specified in MSS SP-69 and a support shall be installed
not over 1 foot fromthe pipe fitting joint at each change in
direction of the piping. Pipe supports shall be spaced not over
5 feet apart at val ves.

Vertical Pipe Supports: Vertical pipe shall be supported at each
floor, except at slab-on-grade, and at intervals of not nore than
15 feet, not nore than 8 feet fromend of risers, and at vent
term nations.

Pi pe Guides: Type 35 guides using, steel, reinforced

pol ytetrafl uoroet hyl ene (PTFE) or graphite slides shall be

provi ded where required to all ow | ongi tudi nal pipe novemnent.
Lateral restraints shall be provided as required. Slide materials
shall be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered.

Steel Slides: Were steel slides do not require provisions for
restraint of lateral novenent, an alternate guide nmethod may be
used. On piping 4 inches and |arger, a Type 39 saddle shall be
used. On piping under 4 inches, a Type 40 protection shield may
be attached to the pipe or insulation and freely rest on a stee
slide plate.

H gh Tenperature Guides with Cradles: Were there are high system
tenperatures and welding to piping is not desirable, then the Type
35 guide shall include a pipe cradle, welded to the guide
structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at least 4 inches, or by an
anount adequate for the insulation, whichever is greater

Multiple Pipe Runs: In the support of multiple pipe runs on a
common base nenber, a clip or clanp shall be used where each pipe
crosses the base support nenber. Spacing of the base support
menbers shall not exceed the hanger and support spacing required
for an individual pipe in the nultiple pipe run

Pi pe Alignnent Cuides

Pi pe alignnent guides shall be provided where indicated for expansion

| oops,

of fsets, and bends and as recommended by the manufacturer for

expansion joints, not to exceed 5 feet on each side of each expansion

j oint,

and inlines 4 inches or smaller not nore than 2 feet on each side

of the joint.

3.1.2.10

Anchor s
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Anchors shall be provided wherever necessary or indicated to |ocalize
expansion or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective nmanner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the weight of expansion of the pipeline. Detailed drawi ngs of pipe
anchors shall be submitted for approval before installation

.1.2.11 Pi pe Sl eeves

Sl eeves shall not be installed in structural nmenbers except where indicated
or approved. Rectangular and square openings shall be as detailed. Each
sl eeve shall extend through its respective wall, floor, or roof, and shal
be cut flush with each surface. Pipes passing through concrete or nasonry
wal | or concrete floors or roofs shall be provided with pipe sleeves fitted
into place at the tine of construction. Unless otherw se indicated,

sl eeves shall be of such size as to provide a mninumof 1/4 inch

al | -around cl earance between bare pipe and sl eeves or between

j acketed-insul ati on and sl eeves. Sleeves in bearing walls, waterproofing
menbrane floors, and wet areas shall be steel pipe or cast iron pipe.

Sl eeves in non-bearing walls, floors, or ceilings may be steel pipe, cast
iron pipe, galvanized sheet netal with | ock-type |ongitudinal seam and of
the metal thickness indicated, or noisture resistant fiber or plastic.
Except in pipe chases or interior walls, the annul ar space between pi pe and
sl eeve or between jacket over-insulation and sl eeve shall be sealed as

i ndi cated and specified in Section 07900 JO NT SEALI NG Pi pes passi ng

t hrough wal | wat er proofi ng nenbrane shall be sl eeved as specified above,
and a waterproofing clanping flange shall be install ed.

a. Roof and Floor Penetrations: Pipes passing through roof or floor
wat er pr oof i ng menbrane shall be installed through a 17 ounce
copper sleeve, or a 0.032 inch thick alum num sl eeve, each within
an integral skirt or flange. Flashing sleeve shall be suitably
forned, and skirt or flange shall extend not |less than 8 inches
fromthe pipe and shall be set over the roof or floor menbrane in
a trowel ed coating of bitum nous cenent. The flashing sl eeve
shall extend up the pipe a mnimumof 2 inches above hi ghest
floor level of the roof or a mininumof 10 inches above the roof,
whi chever is greater, or 10 inches above the floor. The annul ar
space between the flashing sleeve and the bare pipe or between the
flashing sl eeve and the netal -jacket-covered insulation shall be
seal ed as indicated. Pipes up to and including 10 inches in
di amet er passing through roof or floor waterproofing menbrane may
be installed through a cast iron sleeve with caul ki ng recess,
anchor lugs, flashing clanp device, and pressure ring with brass
bolts. Waterproofing nmenbrane shall be clanped into place and
seal ant shall be placed in the caulking recess. In lieu of a
wat er proofi ng cl anpi ng fl ange and caul ki ng and seal i ng of annul ar
space between pi pe and sl eeve or conduit and sl eeve, a nodul ar
mechani cal type sealing assenbly may be installed. Seals shal
consi st of interlocking synthetic rubber Iinks shaped to
continuously fill the annul ar space between the pipe/conduit and
sl eeve with corrosion protected carbon steel bolts, nuts, and
pressure plates. Links shall be |oosely assenbled with bolts to
forma continuous rubber belt around the pipe with a pressure
pl ate under each bolt head and each nut. After the seal assenbly
is properly positioned in the sleeve, tightening of the bolt shal
cause the rubber sealing elements to expand and provide a
waterti ght seal between the pipe/conduit seal between the
pi pe/ conduit and the sleeve. Each seal assenbly shall be sized as
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recommended by the manufacturer to fit the pipe/conduit and sl eeve
i nvol ved. The Contractor electing to use the nodul ar nechani ca
type seals shall provide sleeves of the proper dianeters.

3.1.2.12 Escut cheons

Fi ni shed surfaces where exposed pi ping, bare or insulated, pass through
floors, walls, or ceilings, except in boiler, utility, or equipnment roons,
shall be provided with escutcheons. \Were sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering.

3.1.2.13 Access Panel s

Access panels shall be provided for all conceal ed val ves, vents, controls,
and itenms requiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nmay be serviced and
mai nt ai ned or conpletely renoved and replaced. Access panels shall be as
specified in Section 05500 M SCELLANEQUS METALS

3.1.3 Water Piping

Pipe and fitting installation shall conformto the requirements of ASME
B31.1. Pipe shall be cut accurately to nmeasurenents established at the
jobsite, and worked into place w thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
not be permtted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renoved by ream ng, and shall permt free
expansi on and contraction w thout causing damage to the building structure,
pi pe, joints, or hangers.

3.1.3.1 Directional Changes

Changes in direction shall be made with fittings, except that bendi ng of
pipe 4 inches and snmaller will be permitted, provided a pipe bender is
used and wi de weep bends are formed. The centerline radius of bends shal
not be less than 6 dianmeters of the pipe. Bent pipe show ng kinks,
wrinkles, flattening, or other malformations will not be accepted.

3.1.3.2 Functi onal Requirenents

Hori zontal supply mains shall pitch down in the direction of flow as

i ndi cated. The grade shall not be less than 1 inch in 40 feet. Reducing
fittings shall be used for changes in pipe sizes. Open ends of pipelines
and equi pnent shall be capped or plugged during installation to keep dirt
or other foreign materials out of the system Pipe not otherw se specified
shal | be uncoated. Connections to appliances shall be made with mall eabl e
iron unions for steel pipe 2-1/2 inches or less in dianeter, and with
flanges for pipe 3 inches and above in dianeter. Connections between
ferrous and copper piping shall be electrically isolated fromeach ot her
with dielectric unions or flanges. Al piping located in air plenuns shal
conformto NFPA 90A requirenents. Pipe and fittings installed in

i naccessi bl e conduits or trenches under concrete floor slabs shall be

wel ded.

3.1.3.3 Val ves

Isolation gate or ball valves shall be installed on each side of each piece
of equi prment, at the mdpoint of all |ooped mains, and at any other points
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i ndi cated or required for draining, isolating, or sectionalizing purpose.

I sol ati on val ves may be omitted where bal anci ng cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal |ines shall be installed
with stens horizontal or above.

.1.3. 4 Alr Vents

Air vents shall be provided at all high points, on all water coils, and
where indicated to ensure adequate venting of the piping system

.1.3.5 Dr ai ns

Drains shall be provided at all |ow points and where indicated to ensure
conpl ete drainage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated.

.1.3.6 Fl exi bl e Pi pe Connectors

Prei nsul ated flexi bl e pipe connectors shall be attached to other conponents
in strict accordance with the latest printed instructions of the

manuf acturer to ensure a vapor tight joint. Hangers, when required to
suspend the connectors, shall be of the type recommended by the flexible
pi pe connector nmanufacturer and shall be provided at the intervals
reconmended.

.1.3.7 Fl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line inmedi ately preceding the connection to each piece of
equi prent or material requiring maintenance such as coils, punps, control
val ves, and other simlar itens.

.1.3.8 Grooved Mechani cal Joints

G ooves shall be prepared in accordance with the coupling manufacturer's
instructions. Pipe and groove di nensions shall conmply with the tol erances
specified by the coupling manufacturer. The dianeter of grooves nmade in
the field shall be neasured using a "go/no-go" gauge, vernier or dial
caliper, or narrowland mcroneter. Goove width and di nensi on of groove
fromend of pipe shall be nmeasured and recorded for each change in grooving
tool setup to verify conpliance with coupling manufacturer's tol erances.

.1.6 Field Applied Insulation

Field applied insulation other than that specified for water boxes and
headers shall be as specified in Section 15250 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS

1.7 Factory Applied Insul ation
171 Ref ri gerant Suction Lines

Refri gerant suction |lines between the cool er and each conpressor shall be
insulated with not less than 3/4 inch thick unicellular plastic foam

.1.7.2 Li quid Cool ers
Liquid coolers (including chilled water headers or boxes), which may have

factory or field applied insulation, shall be insulated with unicellular
plastic foam Insulation shall be not less than 3/4 inch thick or have a
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maxi mum t hermal conductivity of 0.28 Btu/(hr.)(sq. ft.)(degree F.))). In
lieu of the above insulation, a 2 inch thickness of urethane foam may be
used. Urethane foam shall be conpletely covered and sealed with a sheet
metal jacket not lighter than 20 gauge. Insulation on heads of coolers
shal |l be constructed to provide easy renoval and repl acenent of heads

wi t hout damage to the insul ation.

.2 TESTS
2.1 Field Tests

Tests shall be conducted in the presence of the Contracting Oficer. Water
and electricity required for the tests will be furnished by the

CGovernment. Any material, equipnment, instrunments, and personnel required
for the test shall be provided by the Contractor. The services of a
qualified technician shall be provided as required to performall tests and
procedures indicated herein. Field tests shall be coordinated with Section
15990 TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

.2.1.1 Wat er Pi pe Testing

After cleaning, water piping shall be hydrostatically tested at a pressure
equal to 150 percent of the total system operating pressure for period of
time sufficient to inspect every joint in the systemand in no case |ess
than 2 hours. Leaks shall be repaired and piping retested until test is
successful. No |loss of pressure shall be allowed. Leaks shall be repaired
by rewel ding or replacing pipe or fittings. Caulking of joints will not be
permtted. Concealed and insulated piping shall be tested in place before
conceal i ng.

. 2.2 System Performance Tests

After the foregoing tests have been conpl eted and before each refrigeration
systemis accepted, tests to denonstrate the general operating
characteristics of all equi pment shall be conducted by a registered

pr of essi onal engi neer or an approved manufacturer's startup representative
experienced in systemstartup and testing, at such tines as directed.

Tests shall cover a period of not |less than 2 days for each system and
shal | denonstrate that the entire systemis functioning in accordance wth
t he drawi ngs and specifications. Corrections and adjustnents shall be nade
as necessary and tests shall be re-conducted to denonstrate that the entire
systemis functioning as specified.

.3 I NSPECTI ONS

At the conclusion of the one year period, the cooling tower and condenser
shal |l be inspected for problens due to corrosion, scale, and biol ogica
growmh. If the cooling tower and condenser are found not to conformto the
manuf acturers reconmended conditions, and the water treatnent conpany
recommendat i ons have been foll owed; the water treatnment company shal
provide all chem cals and | abor for cleaning or repairing the equipnent as
requi red by the manufacturer's recomendati ons.

.4 MANUFACTURER S FI ELD SERVI CE

The services of a factory-trained representative shall be provided for 1 day.
The representative shall advise on the foll ow ng:

a. Hernetic machi nes:

(1) Testing hermetic water-chilling unit under pressure for
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3.

3.

refrigerant |eaks; evacuation and dehydrati on of nachine to an
absol ute pressure of not over 300 m crons.

(2) Charging the machine with refrigerant.
(3) Starting the machine.
b. Absorption Units:

(1) Testing and evacuati on.

(2) Charging the machine with refrigerant.

(3) Starting the machine.
5  CLEANI NG AND ADJUSTI NG
5.1 Pi pi ng
Pi pes shall be cleaned free of scale and thoroughly flushed of all foreign
matter. A tenporary bypass shall be provided for all water coils to
prevent flushing water from passing through coils. Strainers and val ves
shal | be thoroughly cleaned. Prior to testing and bal ancing, air shall be
renoved fromall water systens by operating the air vents. Tenporary
measures, such as piping the overflow fromvents to a collecting vesse

shall be taken to avoid water danage during the venting process. Air vents
shal | be plugged or capped after the system has been vented.

.5.2 Equi pnent

Equi prent shall be wi ped clean, with all traces of oil, dust, dirt, or
pai nt spots renoved. Tenporary filters shall be provided for all fans that
are operated during construction, and new filters shall be installed after
all construction dirt has been renoved fromthe building. Systemshall be
mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as reconmended by the

manuf acturer. Belts shall be tightened to proper tension. Control valves
and ot her m scel | aneous equi prent requiring adjustnment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions.

.6 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting O ficer. The training period shall consi st
of a total 4 hours of normal working tinme and start after the systemis
functionally conpleted but prior to final acceptance tests. The field
instructions shall cover all of the itens contained in the Operation and
Mai nt enance Manual s as wel| as denonstrations of routine maintenance
operations.

-- BEnd of Section --
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AMENDMENT NO. 0001

SECTI ON 15895

Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM
02/94

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

Al' R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 350 (1986) Sound Rating of Non-Ducted | ndoor
Ai r-Condi tioni ng Equi prent

ARl 410 (1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

ARl 430 (1989) Central-Station Air-Handling Units

ARl 440 (1993) Room Fan-Coil and Unit Ventil ator

ARl 445 (1987; R 1993) Room Air-Induction Units

ARl 880 (1990) Air Termnals

ARl Cuideline D (1987) Application and Installation of

Central Station Air-Handling Units
Al'R CONDI TI ONI NG CONTRACTORS OF AMERI CA ( ACCA)

ACCA Manual 4 (1990) Installation Techni ques for
Perimeter Heating & Cooling; 11th Edition

Al R MOVEMENT AND CONTROL ASSQOCI ATI ON ( AMCA)

AMCA 210 (1985) Laboratory Methods of Testing Fans
for Rating
AMCA 300 (1996) Reverberant Room Met hod for Sound

Testing of Fans
AMERI CAN BEARI NG MANUFACTURERS ASSQOCI ATI ON ( ABEMA)

ABEMA 9 (1990) Load Ratings and Fatigue Life for
Bal | Bearings

ABENMA 11 (1990) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
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ANS| S12. 32

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

(1990) Precision Methods for the

Det erm nati on of Sound Power Levels of
Di screte-Frequency and Narrow Band Noi se
Sources in Reverberati on Roons

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

47

53

106

123

167

181

183

193

234

536

733

924

62

75

88

117

650

916

(1990; R 1995) Ferritic Malleable Iron
Casti ngs

(1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, W&l ded and Seani ess

(1995) Seamnl ess Carbon Steel Pipe for
H gh- Tenperature Service

(1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1996) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

(1995b) Forgi ngs, Carbon Steel, for
Cener al - Pur pose Pi pi ng

(1983; R 1990) Carbon Steel Track Bolts
and Nuts

(1996) Alloy-Steel and Stainless Steel
Bolting Materials for High-Tenperature
Servi ce

(1996) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
El evat ed Tenper at ures

(1984; R 1993) Ductile Iron Castings

(1993) Wl ded and Seam ess Carbon Steel
and Austenitic Stainless Steel Pipe Nipples

(1995) Ceneral Requirenents for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

(1993) Conposition Bronze or Qunce Met al
Casti ngs

(1995a) Seam ess Copper Tube
(1996) Seam ess Copper Water Tube

(1995) Operating Salt Spray (Fog) Testing
Appar at us

(1995) El ectrodeposited Engi neering
Chrom um Coat i ngs of Ferrous Substrates

(1985; R 1990) Adhesives for Duct Thermal
I nsul ation
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ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

ASTM E

ASTM F

ASTM F

ASTM F

ASHRAE

ASHRAE

ASHRAE

1071 (1991) Thermal and Acoustical Insulation
(4 ass Fiber, Duct Lining Material)

520 (1984; R 1989) Zinc Dust Pignent

1384 (1994) Corrosion Test for Engi ne Cool ants
in dassware

1654 (1992) Evaluation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnent s

1785 (1994) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

2000 (1996) Rubber Products in Autonotive
Appl i cations

2466 (1994a) Poly(Vinyl Chloride) (PVC Plastic
Pi pe Fittings, Schedule 40

2564 (1993) Sol vent Cenents for Poly(Vinyl
Chl oride) (PVC) Plastic Piping Systens

2855 (1993) Making Sol vent-Cenmented Joints with
Pol y(Vinyl Chloride) (PVC Pipe and
Fittings

3359 (1995) Measuring Adhesion by Tape Test

84 (1996a) Surface Burning Characteristics of
Buil ding Materials

437 (1992) Industrial Wre doth and Screens
(Square Qpening Series)

872 (1984; R 1990) Filter Units, Ar
Condi tioning: Viscous-Inpi ngenent Type,
Cl eanabl e

1199 (1988; R 1993) Cast (Al Tenperature and
Pressures) and Wl ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi mun)

1200 (1988; R 1993) Fabricated (Wl ded) Pipe
Line Strainers (Above 150 psig and 150
degrees F)

AMERI CAN SOCI ETY OF HEATI NG REFRI GERATI NG AND
Al R- CONDI TI ONI NG ENG NEERS ( ASHRAE)

15 (1994) Safety Code for Mechani cal
Refri geration

52.1 (1992) Gavinetric and Dust - Spot
Procedures for Testing Air-d eaning
Devi ces Used in General Ventilation for
Renovi ng Particul ate Matter

68 (1986) Laboratory Method of Testing

| n- Duct Sound Power Measurenent Procedures
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for Fans

ASHRAE 70 (1991) Method of Testing Rating the
Performance of Air Qutlets and Inlets

ASHRAE 84 (1991) Method of Testing Air-to-Air Heat
Exchanger s

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B1. 20.1 (1983; R 1992) Pipe Threads, Cenera
Pur pose (I nch)

ASME B16. 3 (1992) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

ASME B16. 5 (1996) Pipe Flanges and Fl anged Fittings

ASME B16. 9 (1993) Factory-MVade Wought Stee
Buttwel di ng Fittings

ASME B16. 11 (1991) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 18 (1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 22 (1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16. 39 (1986; R 1994) Malleable Iron Threaded
Pi pe Uni ons d asses 150, 250, and 300

ASME B31.1 (1995) Power Piping

ASME B40.1 (1991) Gauges - Pressure Indicating D al

Type - El astic El enment
ASME BPV | X (1995; Addenda Dec 1995) Boil er and
Pressure Vessel Code; Section |IX, Welding
and Brazing Qualifications
AMERI CAN WATER WORKS ASSQOCI ATI ON ( AWMA)
AWM C606 (1987) G ooved and Shoul dered Joints
AMERI CAN VWELDI NG SOCI ETY ( AVE)
AWS D1.1 (1994) Structural Wl ding Code - Stee
COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A-1419 (Rev D) Filter Elenent, Air Conditioning
(Vi scous- | npi ngenment and Dry Types,
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Repl aceabl e)
EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EIMA)
EJMA- 01 (1993) EJMA Standards

I NSTI TUTE OF ENVI RONMENTAL SCI ENCES (1 ES)

| ES RP- CC-001. 3 (1993) HEPA and ULPA Filters
MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND
FI TTI NGS | NDUSTRY ( MBS)

MBS SP- 25 (1993) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MSS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-70 (1990) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1990) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

MBS SP-72 (1992) Ball Valves with Fl anged or
Butt-Wel di ng Ends for CGeneral Service

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves,
Fl anged and Threaded Ends

MBS SP-110 (1996) Ball Valves Threaded, Socket
Wl di ng, Sol der Joint, G ooved and Fl ared
Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA MG 1 (1993; Rev 1; Rev 2; Rev 3) Mtors and
Cenerators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1996) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

NFPA 96 (1994) Installation of Equipnent for the
Renoval of Snoke and G ease-Laden Vapors
from Commer ci al Cooki ng Equi pnent

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSOCI ATI ON ( NAI MA)

NAI MA- 01 (1993) Fibrous d ass Duct Construction
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St andar ds

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL
ASSCOCI ATI ON ( SMACNA)

SMACNA- 01 (1975) Accepted Industry Practice for
I ndustrial Duct Construction

SMACNA- 05 (1992) Fire, Snoke and Radi ati on Danper
Installati on Guide for HVAC Systens

SMACNA- 06 (1995) HVAC Duct Construction Standards -
Metal and Fl exi bl e

SMACNA- 10 (1985) HVAC Air Duct Leakage Test Manual

UNDERWRI TERS LABORATORI ES (UL)

UL-01 (1996; Supple) Building Materials Directory

UL- 03 (1996; Supple) Electrical Construction
Materials Directory

UL- 05 (1996) Fire Resistance Directory

UL 94 (1996) Tests for Flammability of Plastic
Materials for Parts in Devices and
Appl i ances

UL 181 (1996; Rev Oct 1996) Factory-Made Air
Ducts and Air Connectors

UL 214 (1993) Tests for Fl ane-Propagati on of
Fabrics and Fil ns

UL 555 (1995) Fire Danpers

UL 586 (1996) Hi gh-Efficiency, Particulate, Ar
Filter Units

UL 705 (1994; Rev thru Mar 1996) Power Ventilators

UL 723 (1993; Rev Apr 1994) Test for Surface
Burni ng Characteristics of Building
Material s

UL 900 (1994) Test Performance of Air Filter Units

UL 1995 (1995) Heating and Cool i ng Equi prent

1.2 COORDI NATI ON OF TRADES Ductwork, piping offsets, fittings, and
accessories shall be furnished as required to provide a conmplete
installation and to elimnate interference wi th other construction.

1.3 DELI VERY AND STORAGE

Equi prent delivered and placed in storage shall be stored with protection
fromthe weather, humdity and tenperature variations, dirt and dust, or
ot her contam nants.
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1.

4 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Components and Equi pnent Data; GA

Manuf acturer's catal og data shall be included with the detail draw ngs for
the following itenms. The data shall be highlighted to show nodel, size,
options, etc., that are intended for consideration. Data shall be adequate
to denonstrate conpliance with contract requirenments for the foll ow ng:

a. Piping Components
b. Ductwork Conponents
c. Air Systens Equi prent
d. Ar Handling Units
e. Terminal Units
SD- 04 Dr awi ngs
Air Supply, Distribution, Ventilation, and Exhaust Equi prent; GA

Drawi ngs shall consist of equi pnent |ayout including assenbly and
installation details and electrical connection diagrans; ductwork |ayout
showi ng the | ocation of all supports and hangers, typical hanger details,
gauge reinforcenent, reinforcenent spacing rigidity classification, and
static pressure and seal classifications; and piping | ayout show ng the

| ocation of all guides and anchors, the |oad i nposed on each support or
anchor, and typical support details. Drawi ngs shall include any
information required to denonstrate that the system has been coordi nated
and will properly function as a unit and shall show equi pnent rel ationship
to other parts of the work, including clearances required for operation and
mai nt enance.

SD-06 I nstructions
Test Procedures; GA

Proposed test procedures for piping hydrostatic test, ductwork |eak test,
and performance tests of systens, at |least 2 weeks prior to the start of
rel ated testing.

System Di agrans; GA.

Proposed di agrans, at |least 2 weeks prior to start of related testing.
System di agrans that show the | ayout of equi pment, piping, and ductwork,
and typed condensed operati on nanual s expl ai ni ng preventative mai ntenance
procedures, nethods of checking the systemfor normal, safe operation, and
procedures for safely starting and stopping the systemshall be franed
under glass or lamnated plastic. After approval, these itens shall be
post ed where directed.

SD- 07 Schedul es
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Test Schedul es; GA.

Proposed test schedul es for hydrostatic test of piping, ductwork |eak test,
and performance tests, at |least 2 weeks prior to the start of related
testi ng.

Field Trai ni ng Schedul e; GA

Proposed schedule for field training, at |least 2 weeks prior to the start
of related training.

SD- 08 St atements
Simlar Services; GA

St at ement denonstrating successful conpletion of simlar services on at
| east 5 projects of simlar size and scope, at |east 2 weeks prior to
submttal of other itenms required by this section

SD- 09 Reports
Test Reports; GA

Test reports for the piping hydrostatic test, ductwork |eak test, and
performance tests in booklet form upon conpletion of testing. Reports
shal | docunent phases of tests perforned including initial test sunmary,
repairs/adjustnments made, and final test results.

SD- 13 Certificates
Bolts; GA.

Witten certification fromthe bolt nmanufacturer that the bolts furnished
conmply with the requirements of this specification. The certification
shall include illustrations of product markings, and the nunber of each
type of bolt to be furnished.

SD-19 (Operation and Mi ntenance Manual s

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Conmponents and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of products that are of a simlar
mat eri al, design and wor kmanshi p. The standard products shall have been in
sati sfactory commercial or industrial use for 2 years before bid opening.
The 2-year experience shall include applications of components and

equi prent under simlar circunmstances and of simlar size. The 2 years
must be satisfactorily conpleted by a product which has been sold or is
offered for sale on the comercial market through adverti senents,

manuf acturers' catal ogs, or brochures. Products having |less than a 2-year
field service record will be acceptable if a certified record of

sati sfactory field operation, for not Iess than 6000 hours exclusive of the
manuf acturer's factory tests, can be shown. The equipnent itens shall be
supported by a service organi zation

2.2 ASBESTOS PRCHI BI Tl ON

Asbest os and asbest os-contai ni ng products shall not be used.
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2.3 NAVEPLATES

Equi prent shall have a naneplate that identifies the manufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunber.

2.4 EQUI PMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully encl osed
or guarded according to OSHA requirenments. Hi gh tenperature equi pnent and
pi pi ng exposed to contact by personnel or where it creates a potential fire
hazard shall be properly guarded or covered with insulation of a type
speci fi ed.

2.5 PIPI NG COVPONENTS
2.5.1 Steel Pipe

Steel pipe shall conformto ASTM A 53, Schedule 40, Grade A or B, Type E or
S.

2.5.2 Joints and Fittings For Steel Pipe

Joints shall be welded, flanged, threaded, or grooved as indicated. If not
otherwi se indicated, piping 1 inch and smaller shall be threaded; piping
larger than 1 inch and smaller than 3 inches shall be either threaded,
grooved, or welded; and piping 3 inches and |arger shall be grooved,

wel ded, or flanged. Rigid grooved nmechanical joints and fittings may only
be used in serviceabl e aboveground | ocati ons where the tenperature of the
circul ati ng nedi um does not exceed 230 degrees F. Flexible grooved joints
shall be used only as a flexible connector with grooved pi pe system

Unl ess ot herwi se specified, grooved piping conponents shall neet the
corresponding criteria specified for the simlar welded, flanged, or

t hreaded conponent specified herein. The manufacturer of each fitting
shall be permanently identified on the body of the fitting according to MSS
SP- 25.

2.5.2.2 Fl anged Joints and Fittings

Fl anges shall conformto ASTM A 181 and ASME B16.5, Cass 150. Gaskets
shal | be nonasbestos conpressed material according to ASME B16.21, 1/16
i nch thickness, full face or self-centering flat ring type. The gaskets
shall contain aram d fibers bonded with styrene butadi ene rubber (SBR) or
nitrile butadiene rubber (NBR). Bolts, nuts, and bolt patterns shal
conformto ASME B16.5. Bolts shall be high or intermediate strength
material conform ng to ASTM A 193

2.5.2.3 Threaded Joints and Fittings

Threads shall conformto ASME Bl1l.20.1. Unions shall conformto ASME B16. 39,
G ass 150. Nipples shall conformto ASTM A 733. Malleable iron fittings
shall conformto ASME B16.3, type as required to match piping.

2.5.2.4 Di el ectric Unions and Fl anges

Di el ectric unions shall have the tensile strength and di nensi ona

requi renents specified. Unions shall have nmetal connections on both ends
threaded to match adjacent piping. Metal parts of dielectric unions shal
be separated with a nylon insulator to prevent current flow between
dissimlar metals. Unions shall be suitable for the required operating
pressures and tenperatures. Dielectric flanges shall provide the sanme
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pressure ratings as standard flanges and provi de conplete electrica
i sol ati on.

.5.2.5 G ooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 125 psig service
and shall be the product of the same manufacturer. Fitting and coupling
houses shall be malleable iron conformng to ASTM A 47, G ade 32510

ductile iron conform ng to ASTM A 536, Grade 65-45-12; or steel conformng
to ASTM A 106, Grade B or ASTM A 53. Gaskets shall be nol ded synthetic
rubber with central cavity, pressure responsive configuration and shal
conformto ASTM D 2000 G ade No. 2CA615A15B44F17Z for circul ati ng medi um
up to 230 degrees F or Grade No. MBBA610A15B44Z for circul ating medi um up
to 200 degrees F. Gooved joints shall conformto AWM C606. Coupling
nuts and bolts shall be steel and shall conformto ASTM A 183.

.5.3 Copper Tube
Copper tube shall conformto ASTM B 88, Type Kor L
.5.4 Joints and Fittings For Copper Tube

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75. Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
bronze adapters for brazed tubing may be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer may be used.

.5.5 Val ves

Val ves shall be O ass 125 and shall be suitable for the intended
application. Valves shall neet the material, fabrication and operating
requi renents of ASME B31.1. Chain operators shall be provided for val ves

| ocated 10 feet or higher above the floor. Valves in sizes larger than 1
i nch and used on steel pipe systens, may be provided with rigid grooved
mechani cal joint ends. Such grooved end val ves shall be subject to the
same requirenments as rigid grooved nechanical joints and fittings and,

shal | be provided by the sane manufacturer as the grooved pipe joint and
fitting system

.5.5.1 Gate Val ves

Gate valves 2-1/2 inches and smaller shall conformto MSS SP-80 and shal
be bronze with rising stemand threaded, solder, or flanged ends. Gate
valves 3 inches and | arger shall conformto MSS SP-70 and shall be cast
iron with bronze trim outside screw and yoke, and flanged or threaded ends.
.5.5.2 A obe Val ves

@ obe valves 2-1/2 inches and smaller shall conformto MSS SP-80, bronze,
t hreaded, sol dered, or flanged ends. @ obe valves 3 inches and |arger
shall conformto MSS SP-85 and shall be cast iron with bronze trimand

fl anged, or threaded ends.

.5.5.3 Check Val ves

Check valves 2-1/2 inches and smaller shall conformto MsSS SP-80 and shal
be bronze with threaded, soldered, or flanged ends. Check valves 3 inches
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and | arger shall conformto MSS SP-71 and shall be cast iron with bronze
trimand flanged or threaded ends.

.5.5.4 Angle Val ves

Angl e valves 2-1/2 inches and smaller shall conformto MSS SP-80 and shal
be bronze with threaded, soldered, or flanged ends. Angle valves 3 inches
and | arger shall conformto MSS SP-85 and shall be cast iron with bronze
trimand flanged, or threaded ends.

.5.5.5 Bal | Val ves

Ball valves 1/2 inch and larger shall conformto MSS SP-72 or MSS SP-110,
and shall be ductile iron or bronze with threaded, soldered, or flanged
ends.

.5.5.7 Bal anci ng Val ves

Bal anci ng valves 2 inches or snmaller shall be bronze with NPT connections
for black steel pipe and brazed connections for copper tubing. Valves 1
inch or larger may be all iron with threaded or flanged ends. The val ves
shal | have a square head or sinilar device and an indicator arc and shal
be designed for 250 degrees F. Iron valves shall be |ubricated,
nonl ubri cated, or tetrafluoroethylene resin-coated plug valves. In lieu of
pl ug val ves, ball valves may be used. Plug valves and ball valves 8 inches
or larger shall be provided with manual gear operators with position
indicators. In lieu of balancing val ves specified, automatic fl ow control
val ves may be provided to nmaintain constant flow, and shall be designed to
be sensitive to pressure differential across the valve to provide the
requi red opening. Valves shall be selected for the flow required and
provided with a permanent naneplate or tag carrying a pernmanent record of
the factory-deternmned flow rate and fl ow control pressure |levels. Valves
shall control the floww thin 5 percent of the tag rating. Valves shall be
suitable for the maxi mum operating pressure of 125 psig or 150 percent of
the system operating pressure, whichever is the greater. \ere the
avai | abl e system pressure is not adequate to provide the m ni mum pressure
differential that still allows flow control, the system punp head
capability shall be appropriately increased. Were flow readings are
provided by renote or portable neters, valve bodies shall be provided wth
t apped openi ngs and pi pe extensions with shutoff val ves outside of pipe
i nsul ation. The pipe extensions shall be provided with qui ck connecting
hose fittings for a portable nmeter to neasure the pressure differenti al
across the automatic flow control valve. A portable nmeter furnished with
accessory kit as recommended by the automatic val ve manufacturer shall be
provided. Automatic flow control valve specified may be substituted for
venturi tubes or orifice plate flow nmeasuring devices.

.5.5.8 Alr Vents

Manual air vents shall be brass or bronze val ves or cocks suitable for
pressure rating of piping systemand furnished with threaded plugs or

caps. Automatic air vents shall be float type, cast iron, stainless steel
or forged steel construction, suitable for pressure rating of piping system

.5.6 Strai ners

Strainer shall be in accordance with ASTM F 1199, except as nodified
herein. Strainer shall be the cleanable, basket or "Y' type, the sane
size as the pipeline. The strainer bodies shall be fabricated of cast iron
with bottons drilled, and tapped. The bodies shall have arrows clearly
cast on the sides indicating the direction of flow Each strainer shall be
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equi pped with renovabl e cover and sedi nent screen. The screen shall be
made of m nimum 22 gaugebrass sheet, with small perforations nunbering not
| ess than 400 per square inch to provide a net free area through the
basket of at least 3,300 tinmes that of the entering pipe. The flow shal

be into the screen and out through the perforations.

. 5.7 Chill ed Water System Accessories

Chill ed water system accessories such as punps, and expansi on tanks shal
be as specified in Section 15650 CENTRAL REFRI GERATED Al R CONDI TI ONI NG
SYSTEM

.5.8 \Water Heating System Accessories

Wat er heating accessories such as expansion tanks shall be as specified in
Section 15569 WATER AND STEAM HEATING O L, GAS OR BOTH, UP TO 20 MBTUH

.5.10 Backf | ow Preventers

Backfl ow preventers shall be according to Section 15400 PLUVBI NG GENERAL
PURPCSE

.5.11 Fl exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 125 psi or 150 psi service
as appropriate for the static head plus the system head, and 250 degrees F
230 degrees F for grooved end flexible connectors. The flexible section

shal | be constructed of rubber, tetrafl uoroethylene resin, or
corrosion-resisting steel, bronze, nonel, or galvanized steel. The
flexi bl e section shall be suitable for intended service with end
connections to match adjacent piping. Flanged assenblies shall be equi pped
with [imt bolts to restrict maxinmumtravel to the manufacturer's standard
limts. Unless otherwise indicated, the length of the flexible connectors
shal | be as recomended by the manufacturer for the service intended.
Internal sleeves or liners, compatible with circulating nmedium shall be
provi ded when recommended by the manufacturer. Covers to protect the
bel | ows shall be provided where indicated.

.5.12 Pressure Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sati on danpener and shut-off valve. Gauge shal
be a minimumof 3-1/2 inches in dianeter and shall have a range from O
psig to approximately 1.5 tines the nmaxi mum system wor ki ng pressure.
.5.13 Ther monet ers

Thermoneters shall have brass, nalleable iron, or alum numalloy case and
frame, clear protective face, permanently stabilized glass tube with

i ndicating-fluid colum, white face, black nunbers, and a 9 inch scale,
and shall have rigid stems with straight, angular, or inclined pattern
.5.14 Escut cheons

Escut cheons shall be chrom umplated iron or chrom umpl ated brass, either
one piece or split pattern, held in place by internal spring tension or
set screws.

.5.15 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.
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2.5.16 Expansi on Joints
2.5.16.1 Slip Joints

Expansion joints shall provide for either single or double slip of the
connected pipes, as required or indicated, and for not |ess than the
traverse indicated. The joints shall be designed for working tenperature
and pressure suitable for the application, but not less than 150 psig, and
shal |l be according to applicable requirenents of EJMA-01 and ASME B31. 1.
End connections shall be flanged or beveled for wel ding as indicated.

Joint shall be provided with an anchor base where required or indicated.
VWere adjoining pipe is carbon steel, the sliding slip shall be seanl ess
steel plated with a mninumof 2 mls of hard chrome according to ASTM B
650. Al joint components shall be suitable for the intended service.
Initial setting shall be nmade according to the manufacturer's
recomendati ons to conpensate for anbient tenperature at tinme of
installation. Pipe alignnent guides shall be installed as recommended by
the joint manufacturer, but in any case shall be not nore than 5 feet from
expansi on joint except that in lines 4 inches or snaller, guides shall be
installed not nore than 2 feet fromthe joint. Service outlets shall be
provi ded where indicat ed.

2.5.16.2 Fl exible Ball Joints

Fl exi bl e ball joints shall conformto EJMA-01 and ASME B31.1 and be
constructed of alloys as appropriate for the service intended. Were so
i ndicated, the ball joint shall be designed for packing injection under
full line pressure to contain | eakage. The joint ends shall be threaded to
2 inches only, grooved, flanged, or beveled for welding as indicated or
requi red and shall be capable of absorbing a mninum of 15-degree angul ar
flex and 360 degree rotation. Balls and sockets shall be suitable for the
i ntended service. The exterior spherical surface of carbon steel balls
shall be plated with mls of hard chrome according to ASTM B 650. The bal
type joints shall be designed and constructed according to EJMA-01 and ASME
B31.1 where applicable. Where required, flanges shall conformto ASME B16. 5.

2.5.16.3 Bel | ows Type Joints

Bel l ows type joints shall be flexible, guided expansion joints. The
expansi on el ement shall be stabilized corrosion resistant steel. Bellows
type expansion joints shall conformto the applicable requirenents of
EJMA-01 with internal sleeves. (uiding of piping on both sides of
expansi on joint shall be according to the published recomendati ons of the
manuf acturer of the expansion joint. The joints shall be designed for the
wor ki ng tenperature and pressure suitable for the application but not |ess
than 150 psig.

2.5.17 I nsul ati on

Shop and field applied insulation shall be as specified in Section 15250
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

2.5.18 Condensat e Drain Lines
Condensat e drai nage shall be provided for each item of equi pment that
generates condensate as specified for drain, waste, and vent piping systens
in Section 15400 PLUMBI NG GENERAL PURPOSE.

2.6 ELECTRI CAL WORK

El ectrical notor-driven equi prent specified shall be provided conplete with
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motor, notor starter, and controls. Unless otherw se specified, electric
equi prent, including wiring and notor efficiencies, shall be according to
Section 16415 ELECTRI CAL WORK, |INTERICR  Electrical characteristics and
encl osure type shall be as shown. Unless otherw se indicated, nmotors of 1
hp and above shall be high efficiency type. Mtor starters shall be

provi ded conmplete with thermal overload protection and ot her appurtenances
necessary. FEach notor shall be according to NEMA M5 1 and shall be of
sufficient size to drive the equipnment at the specified capacity w t hout
exceedi ng the naneplate rating of the notor. Manual or automatic control
and protective or signal devices required for the operation specified, and
any control wiring required for controls and devices, but not shown, shal
be provi ded.

.7 CONTROLS

Controls shall be provided as specified in Section 15974 BU LDl NG
AUTOVATI ON & CONTROL SYSTEMS.

.8 DUCTWORK COVPONENTS
.8.1 Met al Duct wor k

Al'l aspects of metal ductwork construction, including all fittings and
conmponents, shall conply with SMACNA- 06 unl ess ot herw se specified. El bows
shall be radius type with a centerline radius of 1-1/2 tinmes the width or
di anmeter of the duct where space pernmits. Oherw se, elbows having a

m ni mum radi us equal to the width or dianmeter of the duct or square el bows
with factory fabricated turning vanes may be used. Static pressure d ass
1/2, 1, and 2 inch w.g. ductwork shall neet the requirenents of Seal C ass
C. dass 3 through 10 inchshall neet the requirenments of Seal O ass A
Seal ants shall conformto fire hazard classification specified in Section
15250 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Pressure sensitive tape
shall not be used as a sealant. Spiral |ock seamduct, and flat oval shal
be made with duct sealant and | ocked with not |less than 3 equally spaced
drive screws or other approved nethods indicated i n SMACNA-06. The seal ant
shall be applied to the exposed nale part of the fitting collar so that the
sealer will be on the inside of the joint and fully protected by the netal
of the duct fitting. One brush coat of the sealant shall be applied over
the outside of the joint to at least 2 inch band width covering all screw
heads and joint gap. Dents in the male portion of the slip fitting collar
will not be acceptable. CQutdoor air intake ducts and plenuns shall be
fabricated with waterti ght sol dered or brazed joints and seans.

.8.1.1 Transitions

Diverging air flow transitions shall be made with each side pitched out a
maxi mum of 15 degrees, for an included angle of 30 degrees. Transitions
for converging air flow shall be made with each side pitched in a maxi mum
of 30 degrees, for an included angle of 60 degrees, or shall be as

i ndi cated. Factory-fabricated reducing fittings for systenms using round
duct sections when forned to the shape of the ASME short flow nozzle, need
not conply with the naxi mum angl es specifi ed.

.8.1.3 I nsul ated Nonnetal lic Fl exible Duct Runouts

Fl exi bl e duct runouts shall be used only where indicated. Runout |ength
shall be as shown on the draw ngs, but shall in no case exceed 10 feet.
Runout s shall be preinsul ated, factory fabricated, and shall conply wth
NFPA 90A and UL 181. Either field or factory applied vapor barrier shal

be provided. Where coil induction or high velocity units are supplied with
vertical air inlets, a streanlined and vaned and mitered el bow transition
pi ece shall be provided for connection to the flexible duct or hose. The
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| ast elbow to these units, other than the vertical air inlet type, shall be
a di e-stanped el bow and not a flexible connector. Insulated flexible
connectors may be used as runouts. The insulated material and vapor
barrier shall conformto the requirenents of Section 15250 THERMAL

| NSULATI ON FOR MECHANI CAL SYSTEMS. The insulation material surface shal

not be exposed to the air stream

.8.1.4 CGeneral Service Duct Connectors

A flexible duct connector approximately 6 inches in width shall be

provi ded where sheet netal connections are made to fans or where ducts of
dissimlar netals are connected. For round/oval ducts, the flexible
material shall be secured by stainless steel or zinc-coated, iron
clinch-type draw bands. For rectangul ar ducts, the flexible materi al

| ocked to netal collars shall be installed using normal duct construction
nmet hods. The conposite connector systemshall conply with UL 214 and be
classified as "flane-retarded fabrics" in UL-01

.8.3 Duct wor k Accessori es
.8.3.1 Duct Access Doors

Access doors shall be provided in ductwork and pl enuns where indi cated and
at all air flow nmeasuring prinmaries, automatic danpers, fire danpers,
coils, thernostats, and other apparatus requiring service and inspection in
t he duct system and unl ess otherw se shown, shall conformto SMACNA-06.
Access doors shall be provided upstream and downstream of air fl ow
measuring primaries and heating and cooling coils. Doors shall be m ninmm
15 x 18 inches, unless otherwi se shown. Were duct size will not
acconmodate this size door, the doors shall be made as |arge as
practicable. Doors 24 x 24 inches or larger shall be provided with
fasteners operable fromboth sides. Doors in insulated ducts shall be the
i nsul ated type.

.8.3.3 Splitters and Manual Bal anci ng Danpers

Splitters and manual bal anci ng danpers shall be furnished with accessible
operating nmechani sms. \Wiere operators occur in finished portions of the
bui | di ng, operators shall be chromumplated with all exposed edges
rounded. Splitters shall be operated by quadrant operators or 3/16 inch
rod brought through the side of the duct with | ocking setscrew and

bushing. Two rods are required on splitters over 8 inches. Manual vol une
control dampers shall be operated by | ocking-type quadrant operators.
Danpers and splitters shall be 2 gauges heavier than the duct in which
installed. Unless otherw se indicated, nmultileaf danpers shall be opposed
bl ade type with maxi num bl ade width of 12 inches. Access doors or panels
shal |l be provided for all conceal ed danper operators and | ocking

setscrews. Unless otherw se indicated, the |ocking-type quadrant operators
for danpers, when installed on ducts to be thermally insulated, shall be
provided with stand-off nounting brackets, bases, or adapters to provide

cl earance between the duct surface and the operator not |ess than the

t hi ckness of the insulation. Stand-off nounting itens shall be integra
with the operator or standard accessory of the danper manufacturer. Vol une
danpers shall be provi ded where indicated.

.8.3.4 Air Deflectors and Branch Connecti ons

Air deflectors shall be provided at duct nmounted supply outlets, at takeoff
or extension collars to supply outlets, at duct branch takeoff connections,
and at 90 degree el bows, as well as at |ocations as indicated on the

drawi ngs or otherw se specified. Conical branch connections or 45 degree
entry connections may be used in lieu of deflectors or extractors for
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branch connections. All air deflectors, except those installed in 90
degree el bows, shall be provided with an approved neans of adjustnent.

Adj ust ment shall be made from easily accessi bl e nmeans inside the duct or
froman adjustnent with sturdy |lock on the face of the duct. Wen
installed on ducts to be thermally insul ated, external adjustments shall be
provided with stand-off nounting brackets, integral with the adjustnent
device, to provide clearance between the duct surface and the adjustnment
device not less than the thickness of the thermal insulation. Air
deflectors shall be factory-fabricated units consisting of curved turning
vanes or |ouver bl ades designed to provide uniformair distribution and
change of direction with m ni mum turbul ence or pressure loss. Air
deflectors shall be factory or field assenbled. Blade air deflectors, also
call ed blade air extractors, shall be approved factory fabricated units
consi sting of equalizing grid and adjustable blade and | ock. Adjustnent
shall be easily made fromthe face of the diffuser or by position
adjustnent and | ock external to the duct. Stand-off brackets shall be
provi ded on insul ated ducts and are described herein. Fixed air

deflectors, also called turning vanes, shall be provided in 90 degree

el bows.

.8.4 Duct Sl eeves, Framed Prepared Openings, Cosure Collars
.8.4.1 Duct Sl eeves

Duct sl eeves shall be provided for round ducts 15 inches in dianeter or
| ess passing through floors, walls, ceilings, or roof, and installed during
construction of the floor, wall, ceiling, or roof. Round ducts |arger than
15 inches in diameter and square, rectangul ar, and oval ducts passing
through floors, walls, ceilings, or roof shall be installed through franed
prepared openings. The Contractor shall be responsible for the proper size
and | ocation of sleeves and prepared openings. Sleeves and framed openi ngs
are also required where grilles, registers, and diffusers are installed at
t he openings. Franmed prepared openings shall be fabricated from 20 gauge
gal vani zed steel, unless otherwi se indicated. Were sleeves are installed
in bearing walls or partitions, black steel pipe, ASTM A 53, Schedul e 20
shal |l be used. Sleeve shall provide 1 inchclearance between the duct and
the sleeve or 1 inch clearance between the insulation and the sleeve for
i nsul ated ducts.

.8.4.2 Framed Prepared Openings

Openi ngs shall have 1 inch clearance between the duct and the opening or
1 inch cl earance between the insulation and the opening for insulated ducts.

.8.4.3 Closure Collars

Col lars shall be fabricated of gal vani zed sheet netal not |less than 4

i nches wi de, unless otherw se indicated, and shall be installed on exposed
ducts on each side of walls or floors where sleeves or prepared openings
are provided. Collars shall be installed tight against surfaces. Collars
shall fit snugly around the duct or insulation. Sharp edges of the collar
around i nsul ated duct shall be ground smooth to preclude tearing or
puncturing the insulation covering or vapor barrier. Collars for round
ducts 15 inches in diameter or less shall be fabricated from 20 gauge

gal vani zed steel. Collars for round ducts larger than 15 inches and
square, and rectangul ar ducts shall be fabricated from 18 gaugegal vani zed
steel. Collars shall be installed with fasteners on maxi num 6 inch

centers, except that not less than 4 fasteners shall be used.
. 8.7 Diffusers, Registers, and Gilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or
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al um num and shall distribute the specified quantity of air evenly over
space intended w t hout causing noticeable drafts, air novenent faster than
50 fpmin occupied zone, or dead spots anywhere in the conditioned area.
Qutlets for diffusion, spread, throw, and noise |evel shall be as required
for specified performance. Performance shall be certified according to
ASHRAE 70. Inlets and outlets shall be sound rated and certified according
to ASHRAE 70. Sound power |evel shall be as indicated. Diffusers and
regi sters shall be provided with volunme danper w th accessi bl e operator

unl ess otherwi se indicated; or if standard with the manufacturer, an
automatically controlled device will be acceptable. Volume danmpers shal
be opposed bl ade type for all diffusers and registers, except l|linear slot
di ffusers. Linear slot diffusers shall be provided with round or

el liptical balancing danpers. Were the inlet and outl et openings are

| ocated less than 7 feet above the floor, they shall be protected by a
grille or screen according to NFPA 90A.

2.8.7.1 Di ffusers

Di ffuser types shall be as indicated. Ceiling nmounted units shall be

furni shed with anti-snmudge devices, unless the diffuser unit mnimzes

cei ling snudgi ng through design features. Diffusers shall be provided with
air deflectors of the type indicated. Air handling troffers or conbination
light and ceiling diffusers shall conformto the requirenents of UL-03for

t he interchangeabl e use as cooled or heated air supply diffusers or return
air units. Ceiling nounted units shall be installed with rinms tight

agai nst ceiling. Sponge rubber gaskets shall be provided between ceiling
and surface nounted diffusers for air |eakage control. Suitable trim shal
be provided for flush nmounted diffusers. Duct collar connecting the duct
to diffuser shall be airtight and shall not interfere with vol une
controller. Return or exhaust units shall be simlar to supply diffusers.

2.8.7.2 Regi sters and Gilles

Units shall be four-way directional-control type, except that return and
exhaust registers may be fixed horizontal or vertical |ouver type simlar

i n appearance to the supply register face. Registers shall be provided
wi t h sponge-rubber gasket between flanges and wall or ceiling. Wall supply
registers shall be installed at least 6 inches below the ceiling unless
otherw se indicated. Return and exhaust registers shall be located 6

i nches above the floor unless otherw se indicated. Four-way directiona
control may be achieved by a grille face which can be rotated in 4
positions or by adjustnment of horizontal and vertical vanes. Gilles shal
be as specified for registers, w thout volume control danper.

2.8.8 Louvers

Louvers for installation in exterior walls which are associated with the
air supply and distribution systemshall be as specified in Section 07600
SHEET METALWORK, GENERAL.

2.8.9 Air Vents and Goosenecks

Air vents and goosenecks shall be fabricated from gal vani zed steel sheets
wi t h gal vani zed structural shapes. Sheet netal thickness, reinforcenent,
and fabrication shall conformto SMACNA-06. Louver bl ades shall be
accurately fitted and secured to frames. Edges of |ouver blades shall be
fol ded or beaded for rigidity and baffled to exclude driving rain. Air
vents and goosenecks shall be provided with bird screen

2.8.10 Bird Screens and Franes
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Bird screens shall conformto ASTME 437, Type |, Cass 1, 2 by 2 mesh,
0. 063 inch dianeter alumnumw re or 0.031linch dianmeter stainless stee
wire. Franes shall be renovable type or stainless steel or extruded

al um num

.9 Al R SYSTEMS EQUI PVENT
.9.1 Fans

Fans shall be tested and rated according to AMCA 210. Fans may be
connected to the notors either directly or indirectly with V-belt drive.
V-belt drives shall be designed for not |ess than 150 percent of the
connected driving capacity. Mtor sheaves shall be variable pitch for 15
hp and bel ow and fixed pitch as defined by ARl @uideline D. Variable pitch
sheaves shall be selected to drive the fan at a speed which will produce
the specified capacity when set at the approxi mate m dpoint of the sheave
adjustment. Wen fixed pitch sheaves are furnished, a replaceabl e sheave
shal | be provided when needed to achi eve systemair balance. Mtors for
V-belt drives shall be provided with adjustable rails or bases. Renovable
metal guards shall be provided for all exposed V-belt drives, and
speed-test openings shall be provided at the center of all rotating
shafts. Fans shall be provided with personnel screens or guards on both
suction and supply ends, except that the screens need not be provided,

unl ess ot herwi se indicated, where ducts are connected to the fan. Fan and
not or assenblies shall be provided with vibration-isolation supports or
mountings as indicated. Vibration-isolation units shall be standard
products with published | oading ratings. Each fan shall be selected to
produce the capacity required at the fan static pressure indicated. Sound
power |evel shall be as indicated. The sound power |evel values shall be
obt ai ned according to AMCA 300. Standard AMCA arrangenent, rotation, and
di scharge shall be as indicated.

.9.1.1 Centrifugal Fans

Centrifugal fans shall be fully enclosed, single-width single-inlet, or
doubl e-wi dt h doubl e-inlet, AMCA Pressure Class I, Il, or Ill as required or
i ndicated for the design systempressure. |Inpeller wheels shall be rigidly
constructed, accurately bal anced both statically and dynam cally. Fan

bl ades may be forward curved, backward-inclined or airfoil design in whee
sizes up to 30 inches. Fan blades for wheels over 30 inches in dianeter
shal | be backward-inclined or airfoil design. Fan wheels over 36 inches
in diameter shall have overhung pulleys and a bearing on each side of the
wheel. Fan wheels 36 inches or less in dianeter nay have one or nore
extra |l ong bearings between the fan wheel and the drive. Bearings shall be
sl eeve type, self-aligning and self-oiling with oil reservoirs, or
precision self-aligning roller or ball-type with accessible grease fittings
or permanently lubricated type. Gease fittings shall be connected to
tubi ng and serviceable froma single accessible point. Bearing |ife shal
be L50 rated at not |ess than 200,000 hours as defined by ABEMA 9 and ABENA
11. Fan shafts shall be steel, accurately finished, and shall be provided
with key seats and keys for inpeller hubs and fan pulleys. Each fan outlet
shal | be of anple proportions and shall be designed for the attachnent of
angl es and bolts for attaching flexible connections. Inlet vanes shall be
provided on suction inlets. Mdtors, unless otherw se indicated, shall not
exceed 1800 rpm and shall have dri pproof enclosures. Mdtor starters shal
be magnetic type with general - purpose encl osure.

.9.1.2 In-Line Centrifugal Fans

In-line fans shall have centrifugal backward inclined blades, stationary
di scharge conversion vanes, internal and external belt guards, and
adj ustabl e nmotor nounts. Fans shall be nmounted in a wel ded tubul ar
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casing. Air shall enter and leave the fan axially. Inlets shall be
stream i ned with conversion vanes to elimnate turbul ence and provide
snoot h di scharge air flow Fan bearings and drive shafts shall be encl osed
and isolated fromthe air stream Fan bearings shall be seal ed agai nst
dust and dirt and shall be permanently |ubricated, and shall be precision
self aligning ball or roller type. Bearing life shall be L50 rated at not

| ess than 200,000 hours as defined by ABEMA 9 and ABEMA 11. NMbdtors shal
have open enclosure. Modtor starters shall be magnetic general - purpose

encl osures. Renote manual switch with pilot indicating light shall be

provi ded where indicat ed.

. 9.2 Coils

Coils shall be fin-and-tube type constructed of seanl ess copper tubes and
al um num fi ns nechanically bonded or soldered to the tubes. Copper tube
wal | thickness shall be a m ninmumof 0.016 inches. Alumnumfins shall be
0. 0055 inch m ni mumthi ckness. Casing and tube support sheets shall be
not lighter than 16 gauge gal vani zed steel, fornmed to provide structura
strength. Wen required, multiple tube supports shall be provided to
prevent tube sag. Each coil shall be tested at the factory under water at
not less than 400 psi air pressure and shall be suitable for 200 psi
wor ki ng pressure. Coils shall be nounted for counterflow service. Coils
shall be rated and certified according to ARl 410.

.9.2.2 Water Coils

Water coils shall be installed with a pitch of not less than 1/8 inch per
foot of the tube Iength toward the drain end. Headers shall be constructed
of cast iron, welded steel or copper. Each coil shall be provided with a
pl ugged vent and drain connection extending through the unit casing.

.9.3 Alr Filters

Air filters shall be listed according to requirenments of UL 900, except
high efficiency particulate air filters of 99.97 percent efficiency by the
DOP Test nethod shall be as listed under the Label Service and shall neet
the requirenents of UL 586.

.9.3.1 Ext ended Surface Pl eated Panel Filters

Filters shall be 2 inch depth, sectional, disposable type of the size

i ndi cated and shall have an average efficiency of 25 to 30 percent when
tested according to ASHRAE 52.1. Initial resistance at 500 feet per mnute
shall not exceed 0.36 inches water gauge. Filters shall be UL O ass 2.
Medi a shall be nonwoven cotton and synthetic fiber mat. A wire support

grid bonded to the nedia shall be attached to a noisture resistant

fi berboard frane. Al four edges of the filter nedia shall be bonded to

the inside of the frame to prevent air bypass and increase rigidity.

.9.3.10 Filter Gauges

Filter gauges shall be dial type, diaphragm actuated draft and shall be
provided for all filter stations, including those filters which are

furni shed as integral parts of factory fabricated air handling units.
Gauges shall be at least 3-7/8 inches in dianmeter, shall have white dials
wi th black figures, and graduations, and shall have a m ni rumrange of 1

i nch beyond the specified final resistance for the filter bank on which
each gauge is applied. Each gauge shall incorporate a screw operated zero
adj ustment and shall be furnished conplete with two static pressure tips
with integral conpression fittings, two nolded plastic vent valves, two 5
foot minimumlengths of 1/4 inch dianeter vinyl tubing, and all hardware
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and accessories for gauge nounti ng.
.10 AR HANDLI NG UNI TS
.10.2 Factory- Fabricated Air Handling Units

Units shall be single-zone drawthrough type as indicated. Units shal

i nclude fans, coils, airtight insulated casing, adjustable V-belt drives,
belt guards for externally nounted notors, access sections where indicated,
conbi nation sectional filter-mxing box, vibration-isolators, and
appurtenances required for specified operation. Vibration isolators shal
be as indicated. Each air handling unit shall have physical dinmensions
suitable to fit space allotted to the unit and shall have the capacity
indicated. Air handling unit shall have published ratings based on tests
performed according to ARl 430.

.10.2.1 Casi ngs

Casing sections shall be single wall type as indicated, constructed of a

m ni mum 18 gauge gal vani zed steel, or 18 gauge steel outer casing protected
with a corrosion resistant paint finish according to paragraph FACTORY

PAI NTI NG  Casing shall be designed and constructed with an integral
structural steel frame such that exterior panels are non-load bearing.
Exterior panels shall be individually renovable. Renoval shall not affect
the structural integrity of the unit. Casings shall be provided with

i nspecti on doors, access sections, and access doors as indicat ed.

I nspection and access doors shall be insulated, fully gasketed, double-wall
type, of a m nimum 18 gauge outer and 20 gauge inner panels. Doors shal
be rigid and provided with heavy duty hinges and | atches. [Inspection doors
shall be a mnimum 12 inches wide by 12 inches high. Access doors shal
be m ninum 24 inches wide and shall be the full height of the unit casing
or a mnimmof 6 ft., whichever is |less. Access Sections shall be
according to paragraph AIR HANDLING UNITS. Drain pan shall be

doubl e-bottom type constructed of 16 gauge gal vani zed steel, pitched to the
drain connection. Drain pans shall be constructed water tight, treated to
prevent corrosion, and designed for positive condensate drai nage. Wen 2
or nore cooling coils are used, with one stacked above the other

condensate fromthe upper coils shall not flow across the face of | ower
coils. Internmediate drain pans or condensate collection channels and
downspouts shall be provided, as required to carry condensate to the unit
drain pan out of the air stream and w t hout noisture carryover. Each
casing section handling conditioned air shall be insulated with not |ess
than 1 inch thick, 1-1/2 pound density coated fibrous glass materi al
having a thermal conductivity not greater than 0.23 Btu/hr-sf-F. Factory
applied fibrous glass insulation shall conformto ASTM C 1071, except that
the m ni mum t hi ckness and density requirements do not apply, and shall neet
the requirenents of NFPA 90A. Foamtype insulation is not acceptable.

Foil -faced insul ation shall not be an acceptable substitute for use on
doubl e-wal I access doors and inspections doors. Duct liner materi al
coating, and adhesive shall conformto fire-hazard requirenents specified
in Section 15250 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Exposed

i nsul ati on edges and joints where insulation panels are butted together
shall be protected with a nmetal nosing strip or shall be coated to conform
to neet erosion resistance requirenents of ASTM C 1071. A |latched and

hi nged i nspection door, shall be provided in the fan and coil sections.

.10.2.2 Heating and Cooling Coils

Coils shall be provided as specified in paragraph Al R SYSTEM5S EQU PNVENT
for types indicated.

2.10.2. 4 Alr Filters
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Air filters shall be as specified in paragraph AlR SYSTEMS EQUI PMENT f or
types and thickness indicated.

.10.2.5 Fans

Fans shall be double-inlet, centrifugal type with each fan in a separate
scroll. Fans and shafts shall be dynamnically bal anced prior to
installation into air handling unit, then the entire fan assenbly shall be
statically and dynam cally bal anced at the factory after it has been
installed in the air handling unit. Fans shall be nmounted on steel shafts
accurately ground and finished. Fan bearings shall be seal ed agai nst dust
and dirt and shall be precision self-aligning ball or roller type. Bearing
life shall be L50 rated at not |ess than 200,000 hours as defined by ABEMA 9
and ABEMA 11. Bearings shall be permanently lubricated or lubricated type
with lubrication fittings readily accessible at the drive side of the
unit. Bearings shall be supported by structural shapes, or die forned
sheet structural menbers, or support plates securely attached to the unit
casing. Bearings may not be fastened directly to the unit sheet netal
casing. Fans and scrolls shall be furnished with coating indicated. Fans
shall be driven by a unit-mounted or a floor-nounted notor connected to
fans by V-belt drive conplete with belt guard for externally nounted
motors. Belt guards shall be the three sided enclosed type with solid or
expanded netal face. Belt drives shall be designed for not less than a 1.3
service factor based on notor naneplate rating. Mtor sheaves shall be
variable pitch for 25 hp and below and fixed pitch above 25 hp as defined
by ARI CGuideline D. Were fixed sheaves are required, variable pitch
sheaves may be used during air balance, but shall be replaced with an
appropriate fixed sheave after air balance is conpleted. Variable pitch
sheaves shall be selected to drive the fan at a speed that will produce the
speci fied capacity when set at the approxi mate m dpoi nt of the sheave
adjustment. Modtors for V-belt drives shall be provided with adjustable
bases. Fan notors shall have open enclosures. Mtor starters shall be
magnetic type with general - purpose enclosure. Unit fan or fans shall be
sel ected to produce the required capacity at the fan static pressure.
Sound power |evel shall be as indicated. The sound power |evel val ues
shal | be obtained according to AMCA 300 or ASHRAE 68.

.10.2.6  Access Sections and Filter/M xi ng Boxes

Access sections shall be provided where indicated and shall be furnished

wi th access doors as shown. Access sections and filter/m xi ng boxes shal
be constructed in a manner identical to the remai nder of the unit casing
and shall be equipped with access doors. M xing boxes shall be designed to
mnimze air stratification and to pronote thorough nmixing of the air
streans.

.10.2.8 Damper s

Danpers shall be as specified in paragraph CONTROLS.

.11 TERM NAL UNI TS

.11.3 Variable Air Volunme (VAV) and Dual Duct Terminal Units

VAV and dual duct term nal units shall be the type, size, and capacity
shown and shall be nounted in the ceiling or wall cavity and shall be
suitable for single or dual duct system applications. Actuators and
controls shall be as specified in paragraph CONTROLS. Unit encl osures
shal |l be constructed of gal vani zed steel not |ighter than 22 gauge or

al um num sheet not lighter than 18 gauge. Single or nultiple discharge
outlets shall be provided as required. Units with flowlimters are not
acceptable. Unit air volume shall be factory preset and readily field

Page 21



2.

2.

adj ustabl e without special tools. Reheat coils shall be provided as
indicated. A flow chart shall be attached to each unit. Acoustic
performance of the terminal units shall be based upon units tested
according to ARl 880.

11.3.6 Reheat Units

a. Hot Water Coils: Hot-water coils shall be fin-and-tube type
constructed of seam ess copper tubes and copper or alum numfins
mechani cal | y bonded or soldered to the tubes. Headers shall be
constructed of cast iron, welded steel or copper. Casing and tube
support sheets shall be 16 gauge, gal vani zed steel, forned to
provi de structural strength. Tubes shall be correctly circuited
for proper water velocity w thout excessive pressure drop and they
shal | be drainable where required or indicated. At the factory,
each coil shall be tested at not less than 250 psi air pressure
and shall be suitable for 200 psi working pressure. Drainable
coils shall be installed in the air handling units with a pitch of
not less than 1/8 inch per footof tube length toward the drain
end. Coils shall conformto the provisions of AR 410.

b. Electric Resistance Heaters: Electric resistance heaters shall be
of the duct-nounting type consisting of a nickel-chrom umresistor
mounted on refractory material and a steel or alum numframe for
attachnent to ductwork. Electric duct heater shall neet the
requi renent of Underwiters Laboratories and NFPA 70 and shall be
provided with a built-in or surface-nounted high-limt
thernostat. Electric duct heaters shall be interlocked
electrically so that heaters cannot be energized unless the fan is
runni ng.

13 FACTORY PAI NTI NG

Units which are not of gal vani zed construction according to ASTM A 123or
ASTM A 924 shall be factory painted with a corrosion resisting paint

finish. Internal and external ferrous netal surfaces shall be cleaned,
phosphati sed and coated with a paint finish which has been tested accordi ng
to ASTM B 117, ASTM D 1654, and ASTM D 3359. Evidence of satisfactory
pai nt performance for a mninumof 125 hours for units to be installed

i ndoors and 500 hours for units to be installed outdoors shall be
submtted. Rating of failure at the scribe mark shall be not |ess than 6,
average creepage not greater than 1/8 inch. Rating of the inscribed area
shall not be less than 10, no failure. On units constructed of gal vani zed
steel which have been wel ded, exterior surfaces of welds or welds that have
burned through fromthe interior shall receive a final shop docket of
zinc-rich protective paint according to ASTM D 520 Type |

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

Work shall be installed as shown and according to the manufacturer's
di agranms and reconmendati ons.

1.1 Pi pi ng

Pipe and fitting installation shall conformto the requirements of ASME
B31.1. Pipe shall be cut accurately to nmeasurenents established at the
jobsite, and worked into place w thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
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3.

not be permtted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renoved by ream ng, and shall permt free
expansi on and contraction w thout causing damage to the building structure,
pi pe, joints, or hangers. Changes in direction shall be nmade with
fittings, except that bending of pipe 4 inchesand smaller will be
permtted, provided a pipe bender is used and wi de sweep bends are forned.
The centerline radius of bends shall not be |less than 6 dianmeters of the
pi pe. Bent pipe showi ng kinks, winkles, flattening, or other

mal formations will not be accepted. Horizontal supply mains shall pitch
down in the direction of flow as indicated. The grade shall be not |ess
than 1 inch in 40 feet. Reducing fittings shall be used for changes in
pi pe sizes. Open ends of pipelines and equi prent shall be capped or

pl ugged during installation to keep dirt or other foreign materials out of
the system Pipe not otherw se specified shall be uncoated. Connections
to appliances shall be nmade with malleable iron unions for steel pipe
2-1/2 inch or less in dianeter, and with flanges for pipe 3 inchesand

| arger. Connections between ferrous and copper piping shall be
electrically isolated fromeach other with dielectric unions or flanges.
Al piping located in air plenuns shall conformto NFPA 90Arequirenents.
Pipe and fittings installed in inaccessible conduits or trenches under
concrete floor slabs shall be wel ded.

.1.1.1 Joints

a. Threaded Joints: Threaded joints shall be nmade with tapered
threads and made tight with a stiff mxture of graphite and oil or
pol ytetrafl uoroet hyl ene tape or equivalent thread joint conpound
or material, applied to the nmale threads only.

b. Soldered Joints: Joints in copper tubing shall be cut square with
ends reaned, and all filings and dust w ped frominterior of
pi pe. Joints shall be soldered with 95/5 solder or brazed with
silver solder applied and drawn through the full fitting |ength.
Care shall be taken to prevent annealing of tube or fittings when
maki ng connections. Joints 2-1/2 inch and |arger shall be nade
with heat uniformy around the entire circunference of the joint
with a multi-flanme torch. Connections in floor slabs shall be
brazed. Excess solder shall be wi ped fromjoint before sol der
har dens.

.1.1.2 Grooved Mechani cal Joints

G ooves shall be prepared according to the coupling manufacturer's
instructions. Pipe and groove di nensions shall conmply with the tol erances
specified by the coupling manufacturer. The dianeter of grooves nmade in
the field shall be neasured using a "go/no-go" gauge, vernier or dial
caliper, or narrowland mcroneter. Goove width and di nensi on of groove
fromend of pipe shall be nmeasured and recorded for each change in grooving
tool setup to verify conpliance with coupling manufacturer's tol erances.

G ooved joints shall not be used in conceal ed | ocati ons.

.1.1.3 Fl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line inmedi ately preceding the connection to each piece of
equi prent or material requiring maintenance such as coils, punps, control
val ves, and other simlar itens.

1.2 Supports

1.2.1 Cener al
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Hangers used to support piping 2 inches and |larger shall be fabricated to
permt adequate adjustment after erection while still supporting the |oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion novenment, and to prevent buckli ng,

swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anmbient tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers.

.1.2.3 Pi pe Hangers, Inserts and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69,
except as nodified herein. Types 5, 12, and 26 shall not be used.

a. Hangers: Type 3 shall not be used on insul ated piping.

b. Inserts: Type 18 inserts shall be secured to concrete forns
before concrete is placed. Continuous inserts which allow nore
adj ustment may be used if they otherwi se neet the requirenents for
Type 18 inserts.

c. GCdanps: Type 19 and 23 C-clanps shall be torqued per MSS SP-69
and have both | ocknuts and retaining devices, furnished by the
manuf acturer. Field-fabricated Cclanp bodies or retaining
devi ces are not acceptabl e.

d. Angle Attachnments: Type 20 attachnents used on angl es and
channel s shall be furnished with an added mnal | eabl e-iron hee
pl ate or adapter.

e. Hangers: Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

f. Type 39 saddl es shall be used on all insulated pipe 4 inches and
| arger when the tenperature of the mediumis above 60 degrees F
Type 39 saddl es shall be welded to the pipe.

g. Type 40 shields shall:
(1) be used on all insulated pipes |less than 4 inches.

(2) be used on all insulated pipes 4 inches and | arger when the
tenperature of the nediumis 60 degrees or |ess.

(3) have a high density insert for pipe 2 inches and |arger, and
for smaller pipe when the insulation shows signs of being visibly
conpressed, or when the insulation or jacket shows visible signs
of distortion at or near the type 40 shield. High density inserts
shal |l have a density of 9 pcf or greater

h. Horizontal Pipe Supports: Horizontal pipe supports shall be
spaced as specified in MSS SP-69 and a support shall be installed
not over 1 foot fromthe pipe fitting joint at each change in
direction of the piping. Pipe supports shall be spaced not over
5 feet apart at val ves.

i. Vertical Pipe Supports: Vertical pipe shall be supported at each
floor, except at slab-on-grade, and at intervals of not nore than
15 feet, not nore than 8 feet fromend of risers, and at vent
term nations.

j. Pipe Guides: Type 35 guides using steel reinforced
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3.

pol ytetrafl uoroet hyl ene (PTFE) or graphite slides shall be

provi ded where required to all ow | ongi tudi nal pipe novenent.
Lateral restraints shall be provided as required. Slide materials
shal |l be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered.

k. Steel Slides: Were steel slides do not require provisions for
restraint of lateral novenent, an alternate guide nmethod may be
used. On piping 4 inches and |arger with nmedium 60 degrees F or
greater, a Type 39 saddle may be welded to the pipe and freely
rest on a steel plate. On piping under 4 inches, a Type 40
protection shield may be attached to the pipe or insulation and
freely rest on a steel slide plate

1.3 Anchor s

Anchors shall be provided wherever necessary or indicated to |ocalize
expansion or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective manner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the weight of expansion of the pipeline.

1.4 Pi pe Sl eeves

Sl eeves shall not be installed in structural nmenbers except where indicated
or approved. Rectangul ar and square openings shall be as detailed. Each
sl eeve shall extend through its respective wall, floor, or roof, and shal
be cut flush with each surface. Pipes passing through concrete or nasonry
wal | or concrete floors or roofs shall be provided with pipe sleeves fitted
into place at the tine of construction. Unless otherw se indicated,

sl eeves shall provide a mnimumof 1/4 inch all-around cl earance between
bare pi pe and sl eeves or between jacket over insulation and sl eeves.

Sl eeves in bearing walls, waterproofing menbrane floors, and wet areas
shall be steel pipe or cast iron pipe. Sleeves in non-bearing walls,
floors, or ceilings may be steel pipe, cast iron pipe, galvanized sheet
metal with | ock-type | ongitudi nal seam and of the metal thickness

i ndi cated, or noisture resistant fiber or plastic. Except in pipe chases
or interior walls, the annul ar space between pipe and sl eeve or between
jacket over insulation and sleeve, in non-fire rated walls, shall be seal ed
as indicated and specified in Section 07900 JO NT SEALI NG  Pi pes passing

t hrough wal | wat er proofi ng nenbrane shall be sl eeved as specified above,
and a waterproofing clamping flange shall be installed as indicated.

.1.4.1 Roof and Fl oor Sl eeves

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 17-ounce copper sleeve or a 0.032 inchthick alum num
sl eeve, each within an integral skirt or flange. Flashing sleeve shall be
suitably formed, and skirt or flange shall extend not |less than 8 inches
fromthe pipe and shall be set over the roof or floor nmenbrane in a
trowel ed coating of bitum nous cement. Unless otherw se shown, the
flashing sl eeve shall extend up the pipe a mnimumof 2 inches above

hi ghest floor level or a mnimmof 10 inches above the roof. The annul ar
space between the flashing sl eeve and the bare pipe or between the flashing
sl eeve and the netal -jacket-covered insulation shall be sealed as
indicated. Pipes up to and including 10 inches in diameter passing

t hrough roof or floor waterproofing menbrane may be installed through a
cast iron sleeve with caul king recess, anchor lugs, flashing clanp device,
and pressure ring with brass bolts. Wterproofing nenbrane shall be
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clanped into place and seal ant shall be placed in the caul king recess. In
lieu of a waterproofing clanping fl ange and caul ki ng and seal i ng of annul ar
space between pi pe and sl eeve or conduit and sl eeve, a nodul ar nechani ca
type sealing assenbly may be installed. Seals shall consist of

i nterlocking synthetic rubber |inks shaped to continuously fill the annul ar
space between the pipe/conduit and sleeve with corrosion protected carbon
steel bolts, nuts, and pressure plates. Links shall be |oosely assenbled
with bolts to forma continuous rubber belt around the pipe with a pressure
pl ate under each bolt head and each nut. After the seal assenbly is
properly positioned in the sleeve, tightening of the bolt shall cause the
rubber sealing elenents to expand and provide a watertight seal between the
pi pe/ conduit and the sleeve. Each seal assenbly shall be sized as
recommended by the manufacturer to fit the pipe/conduit and sl eeve invol ved.

.1.4.3 Escut cheons

Escut cheons shall be provided at finished surfaces where exposed pi ping,
bare or insul ated, passes through floors, walls, or ceilings except in
boiler, utility, or equipnent roons. Where sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheons shall be
secured to pipe or pipe covering.

.1.5 Condensat e Drain Lines

Water seals shall be provided in the condensate drain fromall units. The
depth of each seal shall be 2 inches plus the nunber of inches, neasured
in water gauge, of the total static pressure rating of the unit to which
the drain is connected. Water seals shall be constructed of 2 tees and an
appropriate U-bend with the open end of each tee plugged. Pipe cap or plug
cl eanouts shall be provided where indicated. Drains indicated to connect
to the sanitary waste system shall be connected by an indirect waste
fitting. Ar conditioner drain lines shall be insulated as specified in
Section 15250 THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS

.1.6 Pi pe- Al i gnnent Cui des

Pi pe-al i gnnent gui des shall be provided where indicated for expansion

| oops, offsets, and bends and as recommended by the manufacturer for
expansion joints, not to exceed 5 feet on each side of each expansion
joint, and in lines 4 inches or smaller not nore than 2 feet on each side
of the joint.

1.7 Air Vents and Drains

1,71 Vent s

Air vents shall be provided at high points, on water coils, and where
i ndicated to ensure adequate venting of the piping system

.1.7.2 Dr ai ns

Drai ns shall be provided at | ow points and where indicated to ensure

conpl ete drainage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated.
.1.8 Valves

Isolation gate or ball valves shall be installed on each side of each piece
of equi prent such as punps, heaters, heating or cooling coils, and other

simlar itens, at the mdpoint of all |ooped nmains, and at any other points
i ndicated or required for draining, isolating, or sectionalizing purposes.
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I sol ati on val ves may be omitted where bal anci ng cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal |ines shall be installed
with stens horizontal or above.

.1.9 Equi pnrent and Install ation

Frames and supports shall be provided for tanks, conpressors, punps,

val ves, air handling units, fans, coils, danmpers, and other simlar itens
requiring supports. Air handling units shall be floor nmounted or ceiling
hung, as indicated. The nethod of anchoring and fastening shall be as
detail ed. Floor-nounted equi pnent, unless otherw se indicated, shall be
set on not less than 6 inch concrete pads or curbs doweled in place.
Concrete foundations for circulating punps shall be heavy enough to
mnimze the intensity of the vibrations transmtted to the piping and the
surroundi ng structure, as recommended in witing by the punp manufacturer
In lieu of a concrete pad foundation, a concrete pedestal block with

i sol ators placed between the pedestal block and the floor may be provided.
The concrete foundati on or concrete pedestal block shall be of a mass not
less than three tines the weight of the conponents to be supported. Lines
connected to the punp nounted on pedestal blocks shall be provided wth
flexi bl e connectors. Foundation draw ngs, bolt-setting information, and
foundati on bolts shall be furnished prior to concrete foundation
construction for all equipnment indicated or required to have concrete
foundati ons. Concrete for foundations shall be as specified in Section
03300 CAST- | N- PLACE STRUCTURAL CONCRETE

.1.10 Access Panel s

Access panels shall be provided for conceal ed val ves, vents, controls,
danpers, and itens requiring inspection or maintenance. Access panels
shal |l be of sufficient size and |ocated so that the concealed itens may be
servi ced and mai ntained or conpletely renoved and replaced. Access panels
shall be as specified in Section 05500 M SCELLANEQUS METALS

.1.11 Fl exi bl e Connectors

Pre-insulated fl exible connectors and fl exi bl e duct shall be attached to
ot her conponents in accordance with the latest printed instructions of the
manuf acturer to ensure a vapor tight joint. Hangers, when required to
suspend the connectors, shall be of the type recommended by the connector
or duct manufacturer and shall be provided at the intervals recomended.

.1.12 Sl eeved and Franmed Openi ngs

For non-fire rated penetrations, the space shall be packed as specified in
Section 07900 JO NT SEALI NG

.1.13 Met al Duct wor k

Installation shall be according to SMACNA-06 unl ess ot herw se indicated.
Duct supports for sheet metal ductwork shall be according to SMACNA- 06,

unl ess ot herwi se specified. Friction beam clanps indicated in SVMACNA- 06
shall not be used. Risers on high velocity ducts shall be anchored in the
center of the vertical run to allow ends of riser to nove due to thernal
expansi on. Supports on the risers shall allow free vertical nmovenent of
the duct. Supports shall be attached only to structural fram ng nmenbers
and concrete slabs. Supports shall not be anchored to netal decking unless
a nmeans i s provided and approved for preventing the anchor from puncturing
the nmetal decking. Were supports are required between structural fram ng
menbers, suitable internediate netal fram ng shall be provided. Were

Page 27



C-clanmps are used, retainer clips shall be provided.
.1.18 Dust Control

To prevent the accunul ation of dust, debris and foreign material during
construction, tenporary dust control protection shall be provided. The
di stribution system (supply and return) shall be protected with tenporary
seal -offs at all inlets and outlets at the end of each day's work.
Tenporary protection shall remain in place until systemis ready for
startup.

.1.19 I nsul ati on

Thi ckness and application of insulation materials for ductwork, piping, and
equi prent shall be according to Section 15250 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS. Qutdoor air intake ducts and pl enuns shall be
externally insulated up to the point where the outdoor air reaches the
conditioning unit.

.1.20 Duct Test Hol es

Hol es with closures or threaded holes with plugs shall be provided in ducts
and pl enuns as indicated or where necessary for the use of pitot tube in
bal ancing the air system Extensions, conplete with cap or plug, shall be
provi ded where the ducts are insul ated

.2 FI ELD PAI NTI NG AND PI PI NG | DENTI FI CATI ON

Finish painting of itenms only prined at the factory or surfaces not
specifically noted otherwi se and identification for piping are specified in
Section 09900 PAI NTI NG GENERAL.

.3 Pl PI NG HYDROSTATI C TEST

After cleaning, water piping shall be hydrostatically tested at a pressure
equal to 150 percent of the total system operating pressure for period of
time sufficient to inspect every joint in the systemand in no case |ess
than 2 hours. Leaks shall be repaired and piping retested until test is
successful. No |loss of pressure will be allowed. Leaks shall be repaired
by re-wel ding or replacing pipe or fittings. Caulking of joints will not
be permtted. Concealed and insulated piping shall be tested in place

bef ore covering or concealing.

.4 DUCTWORK LEAK TEST

Ductwork | eak test shall be performed for the entire air distribution and
exhaust system including fans, coils, filters, etc. Test procedure,
apparatus, and report shall conformto SMACNA-10. The maxi num al | owabl e
| eakage rate is 60 cfm Ductwork |leak test shall be conpleted with
satisfactory results prior to applying insulation to ductwork exterior

.5 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of foreign
matter. A tenporary bypass shall be provided for water coils to prevent
flushing water from passing through coils. Strainers and val ves shall be

t horoughly cleaned. Prior to testing and bal ancing, air shall be renoved
fromwater systens by operating the air vents. Tenporary neasures, such as
pi ping the overflow fromvents to a collecting vessel shall be taken to
avoi d water damage during the venting process. Air vents shall be plugged
or capped after the system has been vented. Inside of all units, ducts,
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pl enuns, and casi ng shall be thoroughly cl eaned of debris and bl own free of
smal | particles of rubbish and dust and then shall be vacuum cl eaned before
installing outlet faces. Equipnent shall be w ped clean, with traces of
oil, dust, dirt, or paint spots renmoved. Tenporary filters shall be
provided prior to startup of all fans that are operated during
construction, and new filters shall be installed after all construction
dirt has been renoved fromthe building, and the ducts, plenuns, casings,
and other itenms specified have been vacuum cl eaned. System shall be

mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as reconmended by the

manuf acturer. Belts shall be tightened to proper tension. Control valves
and ot her m scel | aneous equi prent requiring adjustnment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions.

.6 TESTI NG, ADJUSTI NG AND BALANCI NG

Testing, adjusting, and bal ancing shall be as specified in Section 15990
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS. Testing, adjusting, and
bal anci ng shall begin only when the air supply and distribution, including
controls, has been conpleted, with the exception of performance tests.

.7 PERFORMANCE TESTS

After testing, adjusting, and bal anci ng has been conpl eted as specified,
each systemshall be tested as a whole to see that all itens perform as
integral parts of the systemand tenperatures and conditions are evenly
control | ed throughout the building. Corrections and adjustnents shall be
made as necessary to produce the conditions indicated or specified.
Capacity tests and general operating tests shall be conducted by an

experi enced engineer. Tests shall cover a period of not less than 1 day
for each system and shall denonstrate that the entire systemis functioning
according to the specifications. Coincidental chart recordings shall be
made at points indicated on the drawings for the duration of the tine
period and shall record the tenperature at space thernostats or space
sensors, the hum dity at space hum di stats or space sensors and the anbient
tenperature and humdity in a shaded and weat her protected area.

.8 FI ELD TRAI NI NG

The Contractor shall conduct a training course for operating and

mai nt enance personnel as designated by the Contracting Oficer. Training
shall be provided for a period of 4 hours of normal working tinme and shal
start after the systemis functionally conplete but prior to the
performance tests. The field instruction shall cover all of the itens
contai ned in the approved Qperating and Mai ntenance Instructions.

-- BEnd of Section --
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PART 1

1.1 REFERENCES

GENERAL

AMENDMENT NO. 0001

SECTI ON 15974 - BU LDl NG AUTOVATI ON & CONTROL SYSTEMs

The publications listed below forma part of this specification to the

ext ent

r ef erenced.

The publications are referred to in the text by the

basi c designation only.

Al R MOVEMENT AND CONTROL ASSCOCI ATI ON, I NC. (AMCA)

AMCA 500

1991 Test Methods for Louvers, Danpers and Shutters

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS|I X3. 4

ANSI X3. 64

ANSI X3. 154

(1988; R 1992) Information Systens - Coded Character
Sets 7-Bit American National Standard Code for
I nformati on | nterchange

(1979; R 1990) Additional Controls for Use with
Anerican National Standard Code for Infornmation
I nt er change

(1988) O fice Machines and Supplies - Al phanuneric
Machi nes- Keyboard Arrangenent

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM D

ASTM D

ASTM D

126

269

32

75

88

635

638

792

Anendnent

(1995) Gray Iron Castings for Valves, Flanges, and Pipe
Fittings

(1996) Seam ess and Wel ded Austenitic Stainless Steel
Tubing for General Service

(1996) Sol der Met al

(1995) Seanl ess Copper Tube

(1996) Seam ess Copper Water Tube

(1996) Rate of Burning and/or Extent and Tinme of
Burni ng of Self-Supporting Plastics in a Horizontal
Posi tion

(1996) Tensile Properties of Plastics

(1991) Density and Specific Gavity (Relative Density)
of Plastics by D spl acenment
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ASTM D 1238 (1995) Fl ow Rates of Thernopl astics by Extrusion
Pl ast onet er

ASTM D 1693 (1997) Environnental Stress-Cracking of Ethylene
Pl astics

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS( ASHRAE)

ASHRAE HDBK (1997) Handbook - Fundanental s

ASHRAE 135 (1995) A Data Communi cati on Protocol for Building
Aut omat i on and Control Networks (BACnet)

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 5 1988 (Errata 1988) Pipe Flanges and Fl anged Fittings

ASME B16. 18 (1984; R 1994) Cast Copper Alloy Sol der Joint Pressure
Fittings

ASME B16. 22 (1995) Wought Copper and Copper Al loy Sol der Joi nt
Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for Flared Copper
Tubes

ASME B16. 34 (1996) Val ves - Flanged, Threaded, and Wl di ng End

ASME B31.1 (1995) Power Piping

ASME B40.1 (1991; Special Notice 1992) Gauges - Pressure

Indicating Dial Type - Elastic El enent

ASME BPVC SEC VI | (1995) Boiler and Pressure Vessel Codes: Section VIII
Pressure Vessels

ASME PTC 19.3 (1974; R 1986) Part 3: Tenperature Measurenent
Instruments and Apparatus (Performance Test Codes)

CODE OF FEDERAL REGULATI ONS ( CFR)
47 CFR 15 (1996) Radi o Frequency Devi ces

47 CFR 68 (1996) Connection of Term nal Equi prent to the
Tel ephone Net wor k

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C37.90.1 (1989; R 1994) Surge Wthstand Capability (SWC) Tests
for Protective Relays and Rel ay Systens

| EEE C57. 13 (1993) Requirenents for Instrument Transfornmers
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| EEE C62. 41 (1991) Surge Voltages in Low Voltage AC Power Circuits

| EE 142 (1991) Recommended Practice for Gounding of Industrial
and Comerci al Power Systens

| NTERNATI ONAL SCCI ETY FOR MEASUREMENT AND CONTROL (| SA)
| SA S7.0.01 (1996) Quality Standard for Instrument Air

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA C12.1 (1995) American National Standard for Electric Meters -
Code for Electricity Metering

NEMA | CS (1993) Industrial Controls and Systens

NEVA 250 (1991) Enclosures for Electrical Equipnment (1000 Volts
Maxi mum

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)

NFPA 70 (1996) National Electrical Code
NFPA 90A (1996) Installation of Air Conditioning and Ventil ating
Syst ens

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON, | NC.
( SMACNA)

SMACNA TAB (1993) HVAC Systenms - Testing, Adjusting and
Bal anci ng

UNDERWRI TERS LABORATORI ES (UL)

UL 94 (1996) Test for Flammmability of Plastic Materials for
Parts in Devices and Appliances

UL 268A (1993) Smpke Detectors for Duct application

UL 506 (1994) (R 1993) Specialty Transformers

UL 555S (1996) Leakage Rated Danpers for Use in Snoke Control
Syst ens

UL 916 (1994) Energy Managenent Equi prent

UL 1449 (1996) Transi ent Voltage Surge Suppressors

1.2 SYSTEM DESCRI PTI ON
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The Buil ding Automati on & Control System (BACS) shall utilize intelligent

di stributed control nodul es which communi cate over a controller network in
accordance with ANSI/ASHRAE 135, herein after referred to as “BACnet”. The
system shall provide the Direct Digital Control (DDC), Energy Managenent, and
Bui | di ng Automati on functions for conplete operation of heating, ventilating
and air conditioning (HVAC) systens. Provide new BACS consisting of Notebook
conputers, DDC controllers, routers, Local Area Networks (LANs), software, and
associ at ed equi pnent and accessories using BACnhet as the native comunication
protocol. The systemis to control all nechanical equi pnent, including

term nal unit equi pnent (VAV boxes, fan coil units, heat punps, etc.), fans,
punps, central plant machinery and ot her specified equipnment, directly w thout
i ntervening electric, analog electronic, or pneumatic controls. A BACS
certified “LonMark conpliant” and meeting the functional requirenents of this
Speci fication shall be an acceptable alternative; the LonMark conpliant system
shal | include bi-directional protocol translators (gateways) that convert the
LonMar k system comruni cati on protocol to the BACnet protocol which wll
interoperate with BACnet Ethernet over tw sted pair 10BaseT and Fi ber Optic
cabling systens.

1.2.1 Basi ¢ Features

1.2.1.1 Syst em Har dwar e

Al'l hardware Listed Underwiters Laboratory for Open Energy Managenent

Equi prent (PAZX) under the U L. standard for safety 916, with integral |abels
showi ng rating. All hardware conplies with Code of Federal Regulation 47 CFR
15, Radi o Frequency Devi ces.

1.2.1.2 Ful l'y Programmabl e

System desi gned for high-speed data processing; fully programrabl e, using
advanced graphi cal progranm ng tools.

1.2.1.3 Communi cati ons Net wor k

The conmuni cation network between controllers utilize BACnet over ElA-485

M5/ TP, at |east 76 Kbaud, and/or BACnet over ARCNET 156 KBaud at the Data Link
Layer.

1.2.1.4 System Auto-restart

Auto-restart of conplete system including DDC controllers, network
controllers and routers, w thout operator intervention, on resunption of power
after a power failure.

1.2.1.5 Zone Control Functions

Zone by zone DDC control of space tenperature, scheduling, optinumstarting,
equi prent alarmreporting, and override tinmers for after-hours usage. A zone

is the area served by one controller for each term nal unit.

1.3 SUBM TTALS
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Government approval is required for submttals with a “GA” designation;
submttals having an “FI O designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL
DESCRI PTI ONS:

SD- 01 Data
Equi prent Data; GA

The equi pnent data shall be in booklet form indexed to the unique
identifiers, shall consist of data sheets that docunent conpliance with the
specification and shall include a copy of each control systembill of
materials. Catalog cuts shall be in booklet formindexed by device type.
VWere multiple conmponents are shown on a catal og cut, the application specific
conponent shall be marked. Data shall include but not limted to the
fol |l owi ng:

a. BACnet routers, converters and gat eways.

b...Auto-dial /aut o-answer nodens.

c. Notebook conputer(s).

d. Hand-held termnal (s).

e. Digital controllers and controller cabinets.

f. Input and output (1/0O devices.

g. Surge and transient protection
Sof tware; FIO
Descriptions of software, including but not limted to operating systens and
utility software; diagnostic routines; DDC software; conmunications prograns;
and user interface software.
Trai ni ng; GA
A training course in the mai ntenance and operation of the BACS, approved 60
days prior to the start of training. The training shall be oriented to the
specific systens being installed under this contract. One training nmanua
shall be furnished for each trainee, plus two additional copies delivered for
archival storage at the project site. The nmanuals shall include the agenda,
t he defined objectives for each | esson, and a detail ed description of the
subject matter for each | esson. Two copies of audiovisual materials shall be
delivered for archival storage at the project site, either as a part of the
printed training manuals or on the same nedia as that to be used during the
trai ni ng session.

SD- 04 Dr awi ngs
System Drawi ngs; GA.
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The system drawi ngs shall include the foll ow ng:
a. A draw ng index.
b. A list of synbols.

c. A series of drawi ngs for each HVAC control system using abbreviations,
synbol s, nonenclature and identifiers as shown on the contract draw ngs.
Each control -system el enent on a drawi ng shall have a unique identifier as
shown.

Each series of drawi ngs for an HVAC control systemshall include a schematic
as shown on the contract drawings, a wiring diagram a list of equipnment with
manuf act urer and nodel nunber, controller/control panel arrangenment draw ng
and an HVAC control -system sequence of operation. The sequence of operation
for each HVAC control systemshall be in the | anguage and format of this
specification. No operational deviations fromspecified sequences will be
permtted without prior witten approval of the Contracting Oficer. The
sequence of operation shall refer to each device by its unique identifier

The wiring diagram shall show the interconnection of wires and cables to
controller termnal blocks and to the identified termnals of starters and
packaged equi prent, with all necessary junpers and ground connections. The

wi ring diagramshall show the |abels of all conductors. All sources of power
required for HVAC control systens and for packaged equi pnment control systens
shall be identified back to the panel board circuit breaker nunber, controller
magnetic starter, or packaged control equipnment circuit. Each power supply
and transforner not integral to a starter or packaged equi pnent shall be
shown. The connected volt-anpere | oad and the power supply volt-anpere rating
shal | be shown.

d. A system bl ock di agram

e. Controller/control panel installation, block diagranms, and wring
di agr ans.

f. Controller/control panel physical [ayout and schenatics.

g. Details of surge protection device installations.

h. Val ve schedul es.
The val ve schedul e shall include each valve's unique identifier size, flow
coefficient (Cv), pressure drop at specified flow rate, spring range,
positive-positioner range, and actuator size, supported by close-off pressure
dat a, dinensions, operation rate, and access and cl earance requirenments data.

i . Danper schedul es.
The danper schedul e shall contain each danmper’s each actuator’s identifier
nom nal and actual sizes, orientation of axis and frame, direction of blade

rotation, spring ranges, operation rate, positive-positioner ranges, |ocation
of actuators and danper end sw tches, arrangenment of sections in multisection
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danpers, and met hods of connecting danpers, actuators, and |inkages. The

danmper schedul e shall include the maxi num expected velocity through the danper
at the intended location and the nmaxi mnum | eakage rate at the operating static-
pressure differential. The danper schedul e shall contain actuator selection

data supported by calculations of the torque required to nove and seal the
danpers; and access and cl earance requirenents.

SD-06 Instructions
Service Organi zation; FIO

Two copies of a list of service organizations qualified to service the BACS
The list shall include the service organization nane and tel ephone nunber.

SD-08 Statenents
Site Testing; GA

Two copies of the test procedures for the site testing. The site testing
procedures shall identify each itemto be tested and shall clearly describe
each test. The test procedures shall include a list of the test equipnment to
be used for site testing, manufacturer and nodel nunber, and the date of
calibration and accuracy of calibration, within 6 nonths of the test date.

Performance Verification Testing, GA

Two copies of the test procedures for the performance verification test. The
test procedures shall explain in detail, step-by-step actions and expected
results to denonstrate conpliance with the specified requirenments. Witten
approval by the CGovernnent of the performance verification test procedures
shal |l be one of the prerequisites for conmencing the performance verification
test.

Conmi ssi oni ng Procedures; GA

Conmi ssi oni ng procedures for each HVAC control system and for each type of
termnal unit control system The procedures shall reflect the | anguage and
format of this specification. The conm ssioning procedures shall refer to the
devices by their unique identifiers as shown and shall include step-by-step
configuration procedures for each system The configuration procedures shal

i nclude a configuration check sheet showing all configuration paraneters.

Two copi es of Conmi ssioning Procedures, in booklet formand i ndexed, for each
system 60 days prior to system comni ssioning. Conm ssioning procedures shal
i ncl ude general instructions on how to set control paraneters including
setpoints; proportional, integral, and derivative nbde constants; contact

out put settings for the specific devices provided. Conm ssioning procedures
shall be specific to each HVAC system shall detail the steps involved, and
shall refer to the procedures in the booklet for specific devices.

SD- 09 Reports

Test Reports; GA
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Two copies of the site testing data. Oiginal copies of all data produced
during site testing , including results of each test procedure, after approval
of the site tests.

Performance Verification Report; GA

Two copies of the performance verification test report after conpletion of a
successful test.

Docurent ation of test results for the entire HVAC control system conplete, in
bookl et form and i ndexed, within 30 days after each test.

Control System Calibration, Adjustnments, and Conmm ssioning; GA

Two copies of the calibration, adjustnent and conm ssioning report which shal
i ncl ude setpoints and proportional, integral and derivative node constant
settings, calibration data for all 1/0O devices, and all the data resulting
from adjusting the control system devices and conm ssi oni ng HVAC contr ol

syst ens.

SD-19 (Operation and Mi ntenance Manual s
Techni cal Data Package; GA

Qperation and mai nt enance data in manual format. Final copies of the manuals
bound i n hardback, |oose |eaf binders, at |east 2 weeks prior to training
course. The manual s shall have a table of contents and tab sheets. Tab
sheets shall be placed at the begi nning of each chapter or section and at the
begi nni ng of each appendi x. Each manual's contents shall be identified on the
cover. The manual s shall include the names, addresses, and tel ephone nunbers
of each subcontractor installing equi pnent and systens, and of the nearest
service representatives for each item of equi pmrent and each system The draft
copy used during site testing shall be updated with any changes required,

prior to final subm ssion of the manual. The final copies delivered after
conpl etion of the endurance test shall include nodifications made during
installation checkout and acceptance. Mnuals shall include:

Functional Design Manual ; GA

Two copies of the functional design manual which shall identify the
operational requirenments for the system and explain the theory of operation
desi gn phil osophy, and specific functions. A description of hardware and
software functions, interfaces, and requirenents shall be included for al
system oper ati ng nodes.

Har dwar e Manual ; GA

Two copi es of the hardware manual which shall describe equi pnment furnished,
i ncl udi ng:

a. GCeneral description and specifications.

b. Installation and checkout procedures.
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c. Equipnent electrical schematics and | ayout draw ngs.

d. System schematics and 1/O device wiring lists.

e. Alignnent and calibration procedures.

f. Manufacturer's repair parts list indicating sources of supply.
Sof t ware Manual ; GA
Two copies of the software manual which shall describe the functions of al
software, and shall include all other information necessary to enabl e proper
| oadi ng, testing and operation including, but not linmted to the foll ow ng:

a. Definitions of terns and functions.

b. Operator conmands.

c. System access requirenents.

d. Data entry requirenents.

e. Descriptions of application software.

f. Description of database structure and interface with prograns.

g. Alarns.
Qperator’s Manual ; GA
Four conpl ete copies of operation manuals for each HVAC control system in
bookl et form and i ndexed, outlining the step-by-step procedures required for
each HVAC control systenms startup, operation, and shutdown. The manual s
shall include all detail draw ngs, equi pnent data, and manufacturer supplied
operation manuals for all equipment.
Mai nt enance Manual ; GA
Four conpl ete copi es of maintenance nanual s, indexed in booklet formlisting
mai nt enance procedures. The maintenance instructions shall include a
mai nt enance check list for each HVAC control system Maintenance manual s
shal | include spare parts data and recommended mai nt enance tool kits for al
control devices. Maintenance instructions shall include reconrended repair
nmet hods, either field repair, factory repair, or whole-itemrepl acenent. The
manual shall contain a |ist of service organizations qualified to service the
HVAC control system including the service organi zati on nane and tel ephone
nunber. |If operation and mai ntenance manual s are provided in a comon vol une,
they shall be clearly differentiated and separately i ndexed.

1.4 DELI VERY AND STORAGE

Products shall be stored with protection fromthe weather, humdity and
tenperature variations, dirt and dust, and other contam nants, within the
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storage-condition limts published by the equi pment manufacturer. Danpers
shall be stored so that seal integrity, blade alignment and frane alignnent
are mai nt ai ned.

1.5 TESTING
1.5.1 Site Testing

Per sonnel, equi prent, instrunentation, and supplies shall be provided as
necessary to performsite testing, adjusting, calibration and comm ssioni ng.
The tests shall not be conducted during schedul ed seasonal off periods of base
heati ng and cooling systenms. Wring shall be tested for continuity and for
ground, open, and short circuits. Tubing systens shall be tested for |eaks.

G ound rods installed by the Contractor shall be tested as specified in | EEE
142. Witten CGovernnent approval of the specific site testing procedures
shal |l be obtained prior to any test. Witten notification of any planned site
testing, conm ssioning or tuning shall be given at |east 14 cal endar days
prior to any test.

1.5.2 Control System Calibration, Adjustments, and Comm ssi oni ng

Instrumentation and controls shall be calibrated and the specified accuracy
shall be verified using test equipnment with calibration traceable to NI ST
standards. Mechanical control devices shall be adjusted to operate as
specified. Control paraneters and logic (virtual) points including control

| oop setpoints, gain constants, and integral constraints, shall be adjusted
before the systemis placed on Iine. Comunications requirenments shall be as
i ndi cated. Control system comm ssioning shall be performed for each HVAC
system The report describing results of functional tests, diagnostics, and
calibrations, including witten certification, shall state that the installed
conpl ete system has been calibrated, tested, and is ready to begin performance
verification testing. The report shall also include a copy of the approved
performance verification test procedure.

1.5.3 Perf ormance Verification Test

Conpl i ance of the HVAC control systemw th the contract documents shall be
denonstrated. Using test plans and procedures previously approved, physica
and functional requirenents of the project, including conmunication

requi renents shall be denonstrated. The performance verification test
procedures shall explain, step-by-step, the actions and expected results that
wi Il denmonstrate that the control systens performin accordance with the
sequences of operation. The performance verification test shall not be
started until after receipt of witten perm ssion by the Governnent, based on
the Contractor's witten certification of successful conpletion of site
testing and training.

1.5.4 Coordi nati on with HVYAC Syst em Bal anci ng

The HVAC control systemshall be tuned after all air-systemand hydronic-
system bal anci ng has been conpl et ed, m ni mum danper positions set and a report
i ssued. Commi ssioning nmay be perforned prior to or sinultaneous with HVAC
syst em bal anci ng.
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1.5.5 Posted I nstructions

Instructions on letter-size sheets and hal f-size plastic | am nated draw ngs
for each system showing the final installed conditions, shall be placed in
each HVAC control panel. The posted instructions shall include the control
sequence, control schematic, |adder diagram wi ring diagram valve schedul es,
danper schedul es, conmi ssioni ng procedures, and preventive maintenance

i nstructions.

1.6 TRAINING
1.6.1 Gener al
The training course shall be conducted for 5 operating staff nenbers
designated by the Contracting O ficer in the maintenance and operation of the
system including specified hardware and software. The course shall be taught
at the project site for a period of one training day. A training day is
defined as 8 hours of classroominstruction, including breaks and |unch tine,
Monday through Friday, during the daytinme shift in effect at the training
facility. For guidance in planning the required instruction, the Contractor
shal | assunme that the attendees will have a high school education or
equi val ent, Sone experience using Wndows-based software, and are famliar
wi th HVAC systenms. No training shall be scheduled until training manual s and
&M nmanual s have been approved by the Government.
1.6.2 Qperat or Trai ni ng
The operator’s course shall be taught for a total of 1/2 training day.
Trai ning shall be classroom but have hands-on operation of simlar digita
controllers. Upon conpletion of this course, students should be fully
proficient in the operation of each systemfunction. This course shal
i nclude but not be limted to:

a. Theory of operation

b. Hardware architecture

c. Operation of the system

d. Operator conmands

e. Control sequence programing

f. Data base entry

g. Reports and | ogs

h. Alarmreports

i. Diagnostics

1.6.3 Mai nt enance Personnel Training
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a. The system mai ntenance course shall be taught for a period of 1/2
training day. The course shall include but not be linmted to:

(1) Physical layout of each piece of hardware.

(2) Troubleshooting and di agnosti cs procedures.

(3) Repair instructions.

(4) Preventive maintenance procedures and schedul es.
(5) Calibration procedures.

b. Troubl eshooti ng, checkout and calibration of the working system shal
be acconplished in a classroomsetting and repeated on-site.

1.7 QUALI TY ASSURANCE
1.7.1 St andard Products

Units of the sane type of equipnent shall be products of a single

manuf acturer. Each major conponent of equi pnent shall have the manufacturer's
nane and address, and the nodel and serial nunber in a conspicuous place.

Mat eri al and equi pnent shall be standard products of a manufacturer regularly
engaged in the manufacturing of such product, using simlar materials, design
and wor kmanship. Itens of the same type and purpose shall be identical

i ncl udi ng equi pnent, assenblies, parts and conponents.

1.7.2 Si ngl e-source Responsibility

The HVAC Controls Contractor shall have single-source responsibility for the
conpl ete acquisition, installation, and proper operation of the BACS. The
equi prent itenms shall be supported by a service organi zation. The Contractor
shall submit a certified list of qualified permanent service organizations and
qualifications. These service organi zations shall be reasonably convenient to
t he equi pnent on a regul ar and energency basis during the warranty peri od.

1.7.3 Verification of D nmensions

The Contractor shall becone famliar with all details of the work, shal

verify all dinensions in the field, and shall advise the Contracting Oficer
of any di screpancy before performng the work.

1.7.4 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate al
of fsets, fittings, and accessories that may be required. The Contractor shal
careful ly investigate the nmechanical, electrical, and finish conditions that
could affect the work to be performed, and shall furnish all work necessary to
nmeet such conditions.

PART 2 - PRODUCTS
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2.1 GENERAL EQUI PMENT REQUI REMENTS
2.1.1 Conf or mance to BACnet

Al'l controllers and network devices shall conformto the BACnet protocol

Each type device shall have a protocol inplenentation confornmance statenent
(PICS) that identifies all of the portions of BACnet that are inplenented in
each device. Each PICS shall include device description and manufacturer
supported functional groups, supported application services and object types,
data link | ayer options, and supported segnmented requests and responses.

2.1.2 El ectrical and El ectronic Devices

El ectrical, electronic, and el ectropneumati c devices not |ocated within an
HVAC control panel shall have a NEMA ICS 1 enclosure in accordance with NEMA
250 unl ess ot herwi se shown. Control panels shall have anbient condition
ratings of plus 35 to 120 degrees F and 10 to 95 percent relative humdity,
noncondensi ng. Devices installed outdoors shall operate within limt ratings
of minus 35 to 150 degrees F. 1/0O devices shall be rated for continuous
operation under the anbient environnental tenperature, pressure, humdity, and
vi bration conditions specified or normally encountered for the installed

| ocati on.

2.1.3 Multiple Controller Requirenent

VWere the systemto be controlled by the BACS is located in nultiple
mechani cal roons, each nechani cal room shall have at |east one digita
controller. Digital controllers shall be located in the sane room as the
equi prent being controlled or in an adjacent space which has direct access to
t he equi pnrent room Each mechani cal systemshall have its own dedicated
controller or group of controllers.

2.1. 4 Nanepl at es, Lens Caps, and Tags

Nanepl ates and | ens caps bearing | egends as shown and tags bearing device

uni que identifiers as shown shall be engraved or stanped characters.

Nanepl ates shall be pernmanently attached to HVAC/ DDC control panel doors. For
each field device and equipnment itemnot in a finished area, a plastic or
metal tag with equi pnent nane and point identifier shall be attached. Each
air flow neasurenent station shall have a tag showing flow rate range for
signal output range, duct size and identifier as shown.

2.2 BACnet ROUTERS, CONVERTERS, AND GATEWAYS

2.2.1 Rout ers

BACnet routers shall be conformance class 6 devices interconnecting two or
nmore BACnet networks to forma internetwork. Routers shall have the routing
functionality of interconnecting BACnet Ethernet high speed LAN, to BACnhet

M5/ TP LAN or BACnet ARCNET hi gh speed LAN. BACnet PTP (RS-232 point-to-point)

conmmuni cati on shall be available on routers by including nodens; PTP/ nbdem
shal | operate under the BACnet hal f-router conmuni cation protocol
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2.2.2 Converters

A converter shall be provided to interface notebook conputers and hand hel d
termnals fromits RS-232 serial port to systemcontrollers on the BACnet LANs
(Ethernet, MS/ TP, ARCNET).

2.2.3 Gat eways

BACnet gateways shall be m croprocessor based protocol translators perform ng
bi -directional translation between BACnet and LonMark protocols. Gateways
shal | be BACnet confornmance class 6 devices. Each gateway shall have a

dat abase contai ning local and global data. Local data shall be unique from
gateway to gateway, and global data shall be the sane type in every gateway.

| mpl enent anal og and digital point data, descriptors, time and trend schedul e
data, and network data for all mechanical/electrical systems connected to the
DDC system Points shall be viewed and comranded on the BACnet side of the
gateway in the sane manner as those points connected to LonMark controllers.
Mul ti pl e gateways shall be provided as required to neet or exceed the capacity
of the DDC system Gateway features and connections shall include but not
limted to the foll ow ng:

a. Full and transparent translation of any point data on the LonMark LAN
to the BACnet fornat.

b. Communications and al arm processi ng software.

c. Operating systemand utility software.

d. Nonvol atile nmenory/battery-backed RAM for storage of systemitens.

e. Built-in 10BaseT Interface for conmmunications via BACnet Ethernet LAN
f. RS-232 port for notebook conmputer, or nodemto renote site.

g. Configuration tool software, a Wndows-based programto create device
application and data files that define controllers and points, and provide
poi nt data i nformati on between the two networks.

2.3 Direct Digital Control (DDC) Devices

DDC controllers shall be stand-al one m croprocessor-based devices with
sufficient nenmory and point capacity to perform specified functions and
operations. Controllers shall be BACnet conformance class 3 or class 4
devices. Total nunber of 1/0O hardware points connected to a single digita
control l er shall not exceed 85 percent of the controller’s point capacity; 1/0
expansion units and nultiplexing of 1/O are not permtted. Al digita
controllers shall operate within [imt ratings of 35 to 120 degrees F and 10
percent to 95 percent relative humdity, noncondensing. Provide real tine
clock with each controller on the highest |evel LAN. Backup power shall be
provided to each controller’s clock and randon access nenory (RAM by a
battery or capacitor with sufficient capacity to naintain operation for a

m ni mum of 72 hours during a |line power outage. C osed-loop control functions
shal I include proportional, proportional plus integral, and proportional plus
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integral plus derivative (PID) control capability. Controllers shall have
conmuni cati on ports for connection to BACnet MS/ TP or ARCNET LAN.

2.3.1 I/ O Functions

I/O functions shall be integral to each digital controller, and shall include
the foll ow ng:

a. Analog Inputs: Allowable input types are 2 or 3 wire 1000 ohm (or
hi gher) nickel resistance tenperature detectors (RTDs), stable 10,000 ohm
therm stors, and 4 to 20 mAdc. Therm stor and direct RTD i nputs nust have
appropriate conversion curves stored in controller software or firmare.
Analog to digital (A/D) conversion shall be a mninumof 10 bits resolution

b. Digital Inputs: Digital inputs shall sense open/close, on/off, or
other two state indications. Input device contacts shall be nonpowered.

c. Pulse Accunulator: The pul se accumul ator function shall have the sane
characteristics as the digital input function, except that, in addition, a
buffer shall be provided to totalize pulses and allow for interrogation by the
controller. The pul se accumul ator shall accept rates up to 10 pul ses per
second.

d. Analog Qutputs: Anal og outputs shall be 2-10 Vdc or 4-20 mAdc.
Digital-to-analog (D)A) conversion shall be a mnimumof 8 bits resolution

e. Digital Qutputs: Digital outputs shall provide contact closures for
nmonentary and mnai ntai ned operation of output devices. Qutputs shall have a
m ni mum cl osure duration of 0.1 second with contacts rated for a mninmumof 1
anpere at 24 Vac.

2.3.2 Digital Controller Cabinet

Each digital controller cabinet shall protect the controller fromdust and be
rated NEMA 1, unless specified otherwise. Controller cabinets or enclosures
shal |l be | ockable with common keying. Provide door switch wired to input of
controller for intrusion alarmannunciation. A 120 Vac, 15 anp, 60 Hz dupl ex
outlet shall be provided for each separate |ocation of controller cabinet on
the highest | evel LAN. The duplex outlet shall be on a separate circuit from
the digital controllers.

2.3.3 Terminal-Unit Controls

Term nal -unit controllers shall be manufactured by the sanme conpany as the
digital controllers. Unit controllers shall be conformance class 3, stand-

al one, microprocessor-based controllers connected to a | ower |evel LAN,
controllers shall conmunicate with the digital controllers. Unit controllers
may deviate from stand-al one only in receiving energy managenent and tine
informati on froma stand-alone digital controller. Unit controllers may be
used for the control of variable air volune (VAV) boxes. Controls for VAV
boxes shall consist of a velocity-sensing device in the primary air entering
the box, a roomtenperature sensing el ement, a danper actuator, and a unit
controller. Each controller shall operate the danper for cooling and the duct
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coil for heating. Term nal units shall be as specified in Section 15895 AIR
SUPPLY AND DI STRI BUTI ON SYSTEM FOR Al R- CONDI TI ONI NG SYSTEM

2.4 DDC Sof t war e

Each digital controller shall contain an operating system self-test

di agnostic routines, start-up software, and application prograns and routines
as specified. The operating systemshall control and schedul e controller
activities, and maintain a point database that includes all paraneters and
constraints. Controllers shall automatically start-up on return of power
after a failure, and previous operating paraneters shall exist or shall be
automatically downl oaded froma controller or host workstation on the higher

level LAN. In addition to specified progranms and routines, provide software
in respective controllers required to performthe indicated “control sequences
of operation”. The sequence of control shall be witten to include al

conventional control operations (e.g. tenperature and pressure control |oops),
ti me event operations, energy managenent functions (night setback, reset
schedul es, routines), safeties, and energency conditions.

2.4.1 Dat abase Modification

Software shall be provided to nodify the control program database. Database
nodi fication shall be acconplished through connected conmputer or hand-held
term nal or through a keypad integral to the controller

2.4.2 Runti me Accumul ati on

Resettabl e runtime accunul ati on shall be provided for each controlled
el ectrical notor.

2.4.3 Schedul ed Start-Stop

Progranms shall be provided to start and stop equi pnment based on ti nme-of - day
schedul es for each day of the week, and on holiday schedul es. Prograns shal
automatically adjust for |eap years, and nmake daylight savings tinme and
standard tine adjustnents.

2.4.4 Poi nt Overri de

/O and virtual points shall be able to be software overridden in the software
and commanded to any possi bl e val ue.

2.4.5 Aarnmng

/O points and virtual points shall be alarmable. Alarmlimts shall be
adj ust abl e on anal og points.

2.4.6 Trendi ng

DDC system shall have the capability to trend I/O and virtual points. Points
associated into groups. A trend report may be set up for each group. The
peri od between | oggi ng consecutive trend val ues shall range fromone mnute to
60 minutes as a mninum Trend data type shall be selectable as either
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averages over the | ogging period or instantaneous values at the tinme of

| oggi ng. The m ni mum nunber of consecutive trend values stored at one tine
shall be 30 per variable. Wen trend menory is full, the nost recent data
shall overwite the oldest data. Trend data shall be capabl e of being

upl oaded to workstation conputer. Trend data shall be available on a rea

time basis; trend data shall appear either nunerically or graphically on a
connect ed not ebook conputer screen as the data is being processed fromthe DDC
system data environent. Trend reports shall be capabl e of being upl oaded to
wor kst ati on di sc and archi ved.

2.4.7 Status Displ ay

Current status of 1/0O and virtual points shall be displayed on comrand

Poi nts shall be associated into functional groups, such as all the I/O and
virtual points associated with control of a single air handling unit, and

di spl ayed as a group, so the status of a single nechanical system can be
readi |y checked. A group shall be selectable froma nmenu of groups having
meani ngf ul nanmes; such as AHU- 4, Second Floor, Chiller System and other such
names.

2.4.8 Power Loss

In event of a power outage, each controller shall assume a disabled status and
out puts shall go a user-definable state. Upon restoration of power, DDC
system shall performan orderly restart, wth sequencing of outputs.

2.4.9 Program Transfer

Control prograns and dat abase shall be capabl e of being down-|oaded from

wor kst ation conmputer to controllers and upl oaded to workstation from
controllers. Every digital controller in the DDC system shall be capabl e of
bei ng downl oaded and upl oaded t hrough a single controller on the highest |evel
LAN.

2.5 Portabl e Computers and Termni nal s

The BACS primary operator term nals shall be notebook conputers and hand-hel d
termnals used to performcommand entry, database and al arm managenent, system
nmoni toring and control setpoint adjustnent, and other related functions.

2.5.1 Not ebook Comput er

Not ebook computer with instruction manual and universal carrying case shall be
provi ded. Conputer shall include but not linmted to:

a. Pentiuml!l Processor, 16MB RAM
b. 1&8B Hard Drive, CD-ROM Drive, 3.5" Diskette Drive.
c. 13.3" Color Display, Parallel and Serial Ports.

d. Wndows Operating System
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e. Network Managenment, Communications and Utility Software.
2.5.2 Hand-Held Term nal s

Hand- hel d term nal or communi cati ons-and- progranm ng device with instruction
manual and direct connection cable to conmunicate with controllers shall be
provi ded. Hand-held term nal shall connect to high and | ow | evel LAN
controllers directly or to a jack at roomtenperature-sensing el ement

| ocati ons.

2.6  DAMPERS
2.6.1 Danper Assenbly

A singl e danper section shall have bl ades no | onger than 48 inches and shal
be no higher than 72 inches. Maxi mum danper bl ade wi dth shall be 8 inches.
Larger sizes shall be made from a conbi nati on of sections. Danpers shall be
steel, or other materials where shown. Flat blades shall be nade rigid by
folding the edges. Al blade-operating |inkages shall be within the frame so
t hat bl ade-connecting devices within the sane section will not be | ocated
directly in the air stream Danper axles shall be 0.5-inch (mnimn) plated
steel rods supported in the danper frame by stainless steel or bronze
bearings. Blades nounted vertically shall be supported by thrust bearings.
Pressure drop through danmpers shall not exceed 0.04-inch water gauge at 1,000
fpmin the w de-open position. Franes shall not be less than 2 inches in

wi dth. Danpers shall be tested in accordance with AMCA 500.

2.6.1.1 Qper ati ng Links

Qperating |inks external to danpers (such as crankarnms, connecting rods, and
line shafting for transmtting notion from danper actuators to danpers) shal

wi thstand a | oad equal to at least twi ce the maxi mumrequired danper-operating
force. Rod lengths shall be adjustable. Links shall be brass, bronze, zinc-
coated steel, or stainless steel. Wrking parts of joints and cl evises shal
be brass, bronze, or stainless steel. Adjustnents of crankarnms shall control

t he open and cl osed positions of danpers.

2.6.1.2 Damper Types

Danpers shall be parallel or opposed blade type. Parallel blades shall be
used for on-off danpers and opposed bl ades shall be used for nodul ating
danpers.

2.7 AUTOVATI C CONTRCOL VALVES

2.7.1 Val ve Assenbly

Val ves shall have stainless-steel stens and stuffing boxes with extended necks
to clear the piping insulation. Valve bodies shall be designed for not |ess
than 125 psig working pressure of 150 percent of the system operating

pressure, whichever is greater. Valve |eakage rating shall be .01 percent of
rated Cv.
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2.7.2 Two- V\y Val ves

Two-way nodul ati ng val ves shall have equal - percentage characteristics.
2.7.3 Thr ee-way Val ves

Three-way val ves shall have equal - percentage characteristics.

2.7.4 Valves for Chilled-Vater

Bodi es for valves 1-1/2 inches and snmaller shall be brass or bronze, with

t hreaded or union ends. Bodies for valves from2 inches to 3 inches inclusive
shall be of brass, bronze or iron. Bodies for 2-inch valves shall have

t hreaded ends. Bodies for valves from2-1/2 inches to 3 inches shall have

fl anged- end connections. Valve Cv shall be within 100 percent to 125 percent
of the Cv calculated. Internal valve trimshall be brass or bronze except
that val ve stens may be type 316 stainl ess steel

2.7.5 Valves for Hot-Water Service Bel ow 250 Degrees F

Bodi es for valves 1-1/2 inches and snaller shall be brass or bronze, wth

t hreaded or union ends. Bodies for 2-inch valves shall have threaded ends.
Bodi es for valves from2 inches to 3 inches inclusive shall be of brass,
bronze, or iron. Bodies or valves 4 inches and |arger shall be iron. Bodies
for valves 2-1/2 inches and |l arger shall be provided w th flanged-end
connections. Valve Cv shall be within 100 percent to 125 percent of the Cv

calculated. Internal trim(including seats, seat rings, nodul ating plugs, and
springs) of valves controlling water hotter than 210 degrees F shall be type
316 stainless steel. Internal trimfor valves controlling water 210 degrees F

or less shall be brass or bronze. Nonnetallic parts of hot-water control

val ves shall be suitable for a m ni mum conti nuous operating tenperature or 250
degrees F or 50 degrees F above the system design tenperature, whichever is

hi gher. Valves 4 inches and | arger shall be butterfly val ves.

2.8 ACTUATORS
2.8.1 Ceneral Requirenents

Actuators shall have a visible position indicator. Actuators shall open or
cl ose the devices to which they are applied within 180 seconds after a ful
scal e input signal change. Electric or electronic actuators operating in
paral l el or in sequence shall have an auxiliary actuator driver

2.8.2 Danmper Actuators

Actuators shall snmoothly operate the devices to which they are applied
Actuators shall fully open and close the devices to which the actuator is
applied and shall have a full stroke response tine of 180 seconds or |ess.

The actuator stroke shall be limted by an adjustable stop in the direction of
power stroke. The actuators shall be provided with nounting and connecti ng
har dwar e.

2.8.3 Val ve Actuators
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Val ve actuators shall be selected to provide a m ni mum of 125 percent of the
noti ve power necessary to operate the valve over its full range of operation.

2.9 I nput and Qutput (I/O Devices
2.9.1 Measur ement s

Transmitters shall be calibrated to provide the follow ng neasurenments, over
the indicated ranges, for an output of 4 to 20 mAdc:

a. Roonispace tenperature, 40 to 100 degrees F.

b. Duct tenperature, 0 to 150 degrees F.

c. Chilled-water tenperature, 30 to 100 degrees F.

d. Condenser-water tenperature, 40 to 140 degrees F.
e. Dual-tenperature water, 30 to 230 degrees F.

f. Heating hot water tenperature, 40 to 240 degrees F.
g. Qutside-air tenperature, 0 to 130 degrees F.

h. Relative humdity, 5 to 95 percent.

i. Roomstatic pressure control, inches water differential range: select
m ni mum required for the application.

j. Duct static pressure, inches water differential range: select mninum
required for the application.

k. Air-flow neasurenent station, feet per mnute (fpm range: select
m ni mum required for the application.

. Fluid and gas pressure or differential pressure range: select mninum
required for the application.

2.9.2 Resi stance Tenperature Detectors (RTDs)

RTD sensors shall be 1000 ohm or higher, nickel elenents that are conpatible
with the digital controllers. Sensors shall be encapsul ated in epoxy, series
300 stainless steel, anodized al umi num or copper. Tenperature sensor
accuracy shall be 1. Wien 2 or 3 wire RTDs are connected directly to the
controller, keep |lead resistance error to 0.25 degree F or less. Total error
for a RTD circuit shall not exceed 0.5 degree F, which includes sensor error,
| ead resistance error or 4 to 20 mllianpere transmtter error, and A/D
conversion resolution error. Provide manufacturer docunentation and the
Contractor’s engi neering cal cul ati ons whi ch support that the proposed RTD
circuit will have a total error of 0.5 degree F or less for the specified
application. Provide 4 to 20 mllianpere transmtters for RTDs where digital
controllers do not neet tenperature resol ution requirenentof 0.25 degree F or
do not support direct connection of RITDs.

Section 15974 Page 20

Anendnent No. 1



Alter Defense Printing Service Facility 63980032

2.9.3 Therm stors

Precision therm stors may be used in tenperature sensing applications bel ow
200 degrees F. Sensor accuracy over the application range shall be 0.36
degree F or less between the range of 32 to 150 degrees F. Sensor

manuf acturer shall utilize 100 percent screening to verify accuracy.

Therm stors shall be pre-aged, and inherently stable. Sensor el enent and | eads
shal |l be encapsul ated. Bead therm stors are not allowed. A/'D conversion
resolution error shall be kept to 0.1 degree F. Total error for a therm stor
circuit shall not exceed 0.5 degree F, which includes sensor error and digita
controller A/D conversion resolution error. Provide therm stor and digita
control I er manufacturer docunentation and the Contractor's engi neering

cal cul ati ons whi ch support that the proposed therm stor input circuit wll
have a total error of 0.5 degree F or |ess.

2.9.4 Tenperature Sensor Details

a. Room Type: Conceal elenment behind protective cover matched to t he
roominterior.

b. [Inmersion Type: Total imersion depth (3 to 6 inches) as required for
the application for use with thermowells, unless otherw se indicated.

c. Qutside Air Type: Sensor shall have weat herproof housing, and
sunshield to minimze solar effects. Munt elenent at |east 3 inches from
bui | di ng outside wall.

2.9.5 Transmtters

Transmitters shall have 4 to 20 nma output linearly scaled to the tenperature,
pressure, humdity, or flow range being sensed. Transmitter shall be nmatched
to the sensor, factory calibrated, and sealed. Total error shall not exceed
0.1 percent of 20 mllianpere (0.02 mllianpere) at any point across the 4 to
20 ma span. Supply voltage shall be 24 Vdc. Transnmitters shall have

noni nteractive offset and span adjustments. For tenperature sensing,
transmtter stability shall not exceed 0.05 degrees C a year

2.9.6 Sunshi el ds

Sunshi el ds for outside-air tenperature sensing el enents shall prevent the sun
fromdirectly striking the tenperature sensing elenents. The sunshields shal
be provided with adequate ventilation so that the sensing el enent responds to
t he anbi ent tenperature of the surroundings. The sunshields shall be PVC, or
pai nted white or shall be unpainted al um num

2.9.7 Rel ative Hum dity Instrunents

The instrunment (humdity sensor and transmitter) shall be a 2 wire | oop-
power ed devi ce and have an output of 4 to 20 mAdc proportional to 5 to 95
percent relative humdity input. Accuracy shall be plus or mnus 2 percent of
full scale within the range 20 to 80 percent relative hunmdity. Sensing

el ement shall be chilled mrror type, polymer, or thin filmpolyner type.
Supply voltage shall be 24 Vdc. Transmitter shall include offset and span
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adjustnments. Provide instrunent w th weat her-proof housing for outdoor
applications.

2.9.8 Pressure and Differential Pressure Instrunents

The instrunment shall be a pressure transmitter with an integral sensing

el ement. The instrunent overpressure rating shall be 300 percent of the
operating pressure. Sensor-transmtter assenbly accuracy shall be plus or
m nus 1 percent of full scale. The transmitter shall be a 2 wire, |oop-
power ed devi ce and have an output of 4 to 20 mAdc proportional to the input
pressure range. Each transmitter shall have of fset and span adjustnents.

2.9.9 Fl ow Swi t ches

Fl ow switches shall have a repetitive accuracy of plus or mnus 2 percent of
full scale. Switch actuation shall be adjustable over the flow operating flow
range. The switch shall have a snap-action Form C contact rated for the
application.

2.9.10 Pressure and Differential Pressure Sw tches

Each switch shall have an adjustable trip setpoint, and single pole double
throw contacts rated for the application. Provide taps for sensing lines to
be connected to duct pressure fittings designed to sense air pressure;
fittings shall be of the angled-tip type with tips pointing into the air
stream Switches shall w thstand pressure surges up to 150 percent of rated
pressure. Each pressure switch shall be selected so that operating pressure
trip point is approximtely mdpoint of pressure swtch adjustable range.
Repetitive accuracy shall be 2 percent.

2.9.11 Insertion Freeze Protection Switch

Electric switch shall be capillary type. Provide special purpose insertion
thernmpbstats with flexible elenents a m nimum of 20 feet in length for coil
face areas up to 40 square feet. Switch contacts shall be rated for notor
starter circuit voltage being interrupted. Switch shall be equipped wth
auxiliary set of contacts for input of switch status to digital controller
Provi de additional elenments or |onger elenents for larger coils at the rate of
1 foot length of elenent per 4 square feet of coil. Serpentine entire
airflow A freezing condition at 18 inch increments along the sensing el ement
shall activate the thernostatic switch. Switch shall require manual reset
after activation.

2.9.12 Current-Sensing Swi tches

Current-sensing switches shall be of a design that provides a normally-open
single pole single throw contact rated for the application. Swtches shall be
single unit construction with provisions for firmmunting. Each current-
sensing switch shall have a single thru-hole for passage of current-carrying
conductors, selected for operation at a nomnal 50 percent of current rating
of sensed device. The Contractor shall use multiple turns of sensed | eads for
hi gher rate | oads.
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2.9.13 Energy Metering Devices
2.9.13.1 Electric Meters

Watt hour meters with pulse initiators shall be as specified in Section 16375
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND. Pul se initiator shall be
connected to respective digital controller.

2.9.13.2 Gas Meters

Gas neters with pul se switches shall be as specified in Section 02685 GAS
DI STRI BUTI ON SYSTEM  Pul se switch shall be connected to respective digital
controller.

2.9.13. 3 Water Meters

Water meters with pul se switches shall be as specified in Section 02660 WATER
LINES. Pulse switch shall be connected to respective digital controller.

2.9.14 Ther nost at s

Thernost at ranges shall be selected so that the setpoint is adjustable between
plus or mnus 10 degrees F of the setpoint shown. Thernostats shall be
electronic or lowvoltage electric. Modulating roomand nodul ating capillary
thernostats shall have either one output signal, two output signals operating
in unison, or two output signals operating in sequence, as required for the
application; each thernostat shall have an adjustable throttling range of 2 to
8 degrees F for each output. Roomthernostats shall be enclosed with separate
| ocki ng covers (guards). Lowtenperature-protection thernostats shall be | ow
tenperature safety thernostats, with normally-open and nornally-cl osed
contacts and a 20-foot el ement which shall respond to the col dest 18-inch
segnent .

2.9.15 Control Rel ays

Rel ays shall be doubl e pole, double throw (DPDT), UL listed, with contacts
rated for the application, and enclosed in a dustproof enclosure. Equip with
a light indicator which is lit when coil is energized and is off when coil is
not energized. Relays shall be socket type, plug into a fixed base, and be
repl aceabl e wi thout need of tools or renmpving wiring.

2.10 | NDI CATI NG DEVI CES
2.10.1 Ther nonet er s

Pi pi ng system thernoneters shall have brass, malleable iron or alum num all oy
case and frane, clear protective face, permanently stabilized glass tube with
i ndicating-fluid colum, white face, black nunbers, and a 9-inch scale.
Thermoneters for piping systens shall have rigid stems with straight, angul ar,
or inclined pattern. Al stens shall have expansion heads as required to
prevent breakage at extrene tenperatures; the space between bulb and stem
shall be filled with a heat-transfer nedium Non-averagi ng air-duct

t hermoneters shall have perforated stem guards and 45-degree adj ustabl e duct
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flanges with | ocki ng mechanism Averaging air-duct thernoneters shall have no
| ess than 3-1/2-inch dial, with black | egend on white background, and pointer
traveling through a 270-degree arc. Thernoneters shall have an accuracy of
plus or mnus 1 percent of scale range. Select thernoneter ranges so nornal
tenperatures are approxi mately equal to m dpoint readings on the scale, unless
ot herwi se specified.

2.11 ELECTRI CAL POAER AND DI STRI BUTI ON

Wring and cable circuits shall be provided for all DDC apparatus, including
wiring to transforner. Provide circuit and wiring protection in accordance
with NFPA 70. A source 120 volts or less, 60 hz, two-pole, three wire with
ground shall be provided. Devices shall be UL |listed or FM approved. All
electrical, electronic, and el ectro-pneumatic devices not |located within a DDC
panel shall have an enclosure NEMA 1 in accordance with NEMA 250 unl ess

ot herw se shown.

2.11.1 Nonconducting Wring Duct

Nonconducting wiring duct in control panels shall have slotted sides, snap-on
duct covers, fittings for connecting ducts, mounting clips for securing ducts,
and wire-retaining clips.

2.11.2 Term nal Bl ocks

Term nal bl ocks shall be insul ated, nodul ar, feed-through, clanmp style with
recessed captive screwtype clanpi ng mechani sm shall be suitable panel and
rail nounting, and shall have end plates and partition plates for seperation
or shall have encl osed sides.

2.11.3 Transformers

Transfornmers shall conformto UL 506. Power digital controllers on the

hi ghest | evel LAN from dedicated circuit breakers. Transforners for digita
controllers serving term nal equi prent on | ower |evel LANs shall be fed from
the fan notor |eads or fed fromthe nearest distribution panel board or notor
control center, using circuits provided for the purpose. Provide a fuse
cutout on the secondary side of the transformer.

2.11.4 Surge Protection

Surge and transient protection consist of devices installed externally to
digital controllers.

2.11.4.1 Power Line Surge Protection

Surge suppressors external to digital controller, shall be installed on al
i ncomi ng AC power. Surge suppressor shall be rated by UL 1449, and have
cl anpi ng vol tage ratings below the follow ng |evels:

a. Normal Mdde (Line to Neutral): 350 Volts

b. Comon Mdde (Line to Gound): 350 Volts
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2.11.4.2 Conmmuni cati ons Line Surge Protection

Protected from surges. netal oxide varistor (M) protection, rated for the
application, shall be installed at the equi pmrent. Additional protection, gas
tubes rated for the application, shall be installed within 3 feet of the

bui | di ng cabl e entrance.

2.11.4.3 Sensor and Control Wring Surge Protection

Control l ers shall have sensor and control wiring surge protection with optical
i solation, nmetal oxide varistors (M), or silicon aval anche devices. Fuses
are not permitted for surge protection.

2.11.5 Wring and Cabling

2.11.5.1 Control Wring for 24-Volt Circuits

Control wiring for 24-volt circuits shall be insulated copper 18 AWG mi ni mum
and shall be rated for 300-volt service.

2.11.5.2 Wring for 120-volt Circuits

Wring for 120-volt circuits shall be 14 AW5 nmi ni mum and shall be rated for
600-vol t service.

2.11.5.3 Analog Signal Wring Grcuits

Anal og signal wiring for analog i nputs and anal og outputs shall be 18 AWG
single or multiple twisted pair. Each pair shall be 100 percent shielded, and
have 20 AWG drain wire. Each wire shall have insulation rated to 300 volts.

2.11.5. 4 I nstrunentati on Cabl e

Instrumentation cable shall be 18 AW5G stranded copper, single or nultiple-

twi sted, minimm2-inch lay of twi st, 100 percent shielded pairs, and shall
have a 300-volt insulation. Each pair shall have a 20- AWG ti nned-copper drain
wire and individual overall pair insulation. Cables shall have an overall

al um num pol yester or tinned-copper cable-shield tape, overall 20-AW: tinned-
copper cable drain wire, and overall cable insulation.

2.12 FI RE PROTECTI ON DEVI CES

Snoke detectors shall be as specified in Section 16721 FI RE DETECTI ON AND
ALARM SYSTEM

2.13 ETHERNET CABLI NG

10BaseT cabl e shall be two unshielded twi sted pair, 22 AW5 grade |evel 5.
Cabl e shall consist of a transmt pair and a receive pair.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
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Performinstallation under supervision of conpetent technicians regularly
enployed in the installation of DDC systens. Provide conponents for a

conpl ete and operational DDC system Post operating instructions for the air
conpressor, and refrigerated air dryer.

3.1.1 Wring Criteria

a. Input/output identification: Permanently |abel each field wire,
cabl e, or pneumatic tube at each end with the identification specified.

b. Surge Protection: |Install surge protection no nore than three feet
from where comuni cation cabl e enters buil ding.

c. Gounding: Gound controllers and cabinets to a good earth ground
Gound controller to a ground in accordance with Section 16415 ELECTRI CAL
WORK, INTERIOR  Gounding of the green ac ground wire, at the breaker panel
al one is not adequate. Run netal conduit fromcontroller panels to adequate
bui |l di ng grounds. G ound sensor drain wire shields at controller end

d. Signal Wring: Install analog signal wiring in conduit separate from
AC power circuits.

e. Contractor is responsible for correcting all associated ground | oop
pr obl ens.

3.1.2 Digital Controllers

a. Do not divide control of a single nechanical system such as an air
handl i ng unit, boiler, chiller, or term nal equipnent between two or nore
controllers. A single controller or master/slave controllers shall manage
control functions for a single mechanical system

b. Provide digital control cabinets that protect digital controller
el ectronics fromdust, at |ocations shown on the draw ngs.

c. Provide a main power switch at each highest level LAN digita
controller within controller cabinet.

d. No nultiplexing of points is allowed.
3.1.3 Tenperature Sensors
Provi de tenperature sensors in |ocations to sense the appropriate condition.
Provi de sensor where they are easy to access and service w thout special
tools. Calibrate sensors to accuracy specified. In no case will sensors
designed for one application be installed for another application such as
repl acing a duct sensor with a room sensor

3.1.3.1 Room Tenper at ure Sensors

Provide on interior walls to sense average roomtenperature conditions. Avoid
| ocati ons which may be covered by office furniture. Roomtenperature sensors
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shoul d not be nmounted on exterior walls when other |ocations are avail abl e.
Mount center |ine of sensor at 5 feet above finished floor.

3.1.3.2 Duct Tenperature Sensors

a. Provide sensors in ductwork in general |ocations as indicated. Select
specific sensor location within duct to accurately sense appropriate air
tenperatures. Do not |ocate sensors in dead air spaces or positions
obstructed by ducts or equi pnment. Install gaskets between the sensor housing
and duct wall. Seal duct and insulation penetrations.

b. String duct averagi ng sensors between two rigid supports in a
serpentine position to sense average conditions. Thermally isolate
tenperature sensing elenments from supports. Provide duct access doors to
aver agi ng sensors.

c. Locate freeze protection sensors in appropriate |locations to sense
| owest tenperatures, to avoid potential problenms with air stratification

3.1.3.3 | mrer si on Tenperature Sensors

Provide thernowel | s for sensors neasuring tenperatures in |liquid applications
or pressure vessels. Locate wells to sense continuous flow conditions. Do
not install wells using extension couplings. Where piping dianeters are

smal ler than the Iength of the wells, provide wells in piping at el bows to

ef fect proper flow across entire area of well. Wells shall not restrict flow
area to less than 70 percent of pipe area. Increase piping size as required
to avoid restriction. Provide thermowells with thermal transm ssion materi al
within the well to speed the response of tenperature nmeasurenent. Provide
wells with sealing nuts to contain the thermal transm ssion materi al

3.1.3.4 Qutside Air Tenperature Sensors

Provi de outside air tenperature sensor on north side of the building, away
from exhaust hoods, air intakes and other areas that nay affect tenperature
readi ngs. Provide sunshields to protect outside air sensor fromdirect
sunl i ght.

3.1.3.5 Low Tenperature Protection Tenperature Sw tch

For each 40 square feet of coil-face area, provide a tenperature switch to
sense the tenperature at the |ocation shown. Provide tenperature swtch
sensing elenent in a serpentine pattern

3.1.4 Danmper Actuators

Actuators shall not be mounted in the air stream

3.1.5 Ther nonet er s

Provi de thernoneters at | ocations indicated. Munt thernoneters to allow
readability when standing on the floor
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3.1.6 Pressure Sensors
3.1.6.1 Differential Pressure

a. GCeneral: Install pressure sensing tips in |locations to sense
appropriate pressure conditions.

b. Duct Static Pressure Sensing: Locate duct static pressure tip as
i ndi cated on draw ngs.

c. Punping Proof with Differential Pressure Switches: Install high
pressure side between punp di scharge and check val ve

3.1.7 Control Draw ngs

a. Post full size |lam nated copies of as-built control system draw ngs in
each nmechani cal room

3.2 COWM SSI ONI NG PROCEDURES
3.2.1 Eval uati ons

The Contractor shall make the observations, adjustnents, calibrations,
measurenents, and tests of the control systens, set the tinme schedule, and
make any necessary control -systemcorrections to ensure that the systens
function as described in the sequence of operation

3.2.1.1 | t em Check

Signal levels shall be recorded for the extrenme positions of each controlled
device. An itemby-item check of the sequence of operation requirenent shal
be performed using Steps 1 through 4 in the specified control system
conmi ssi oni ng procedures. Steps 1, 2, and 3 shall be performed with the HVAC
system shut down; Step 4 shall be perforned after the HVAC systens have been
started. External input signals to the DDC controller (such as starter
auxiliary contacts, and external systens) may be sinulated in steps 1, 2, and
3. Wth each operational -node signal change, controller output relay contacts
shal | be observed to ensure that they function

3.2.1.2 Weat her - Dependent Test Procedures

Weat her - dependent test procedures that cannot be perforned by simulation shal
be performed in the appropriate climatic season. Wen sinulation is used, the
actual results shall be verified in the appropriate season

3.2.1.3 Two- Poi nt Accuracy Check

A two- point accuracy check of the calibration of each HVAC control system
sensing elenent and transmtter shall be performed by conparing the controller
readout to the actual value of the variable neasured at the sensing el ement
and transmtter or airflow neasurenent station location. Digital indicating
test instrunents shall be used, such as digital thernonmeters, notor-driven
psychroneters, and tachometers. The test instrunents shall be at |east tw ce
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as accurate as the specified sensing elenent-to-controller readout accuracy.
The calibration of the test instrunments shall be traceable to Nationa
Institute OF Standards And Technol ogy standards. The first check point shal
be with the HVAC systemin the shutdown condition, and the second check point
shall be with the HVAC systemin an operational condition. Calibration checks
shall verify that the sensing element-to-controller readout accuracies at two
points are within the specified product accuracy tolerances. |If not, the
device shall be recalibrated or replaced and the calibration check repeated.

3.2.1.4 Insertion and | mersion Tenperatures

Insertion tenperature and i mrersion tenperature sensing el ements and
transmitter-to-controller readout calibration accuracy shall be checked at one
physi cal l|ocation along the axis of the sensing el ement.

3.2.1.5 Aver agi ng Tenperature

Aver agi ng-tenperature sensing elenment and transnitter-to-controller readout
calibration accuracy shall be checked every 2 feet along the axis of the
sensing elenent in the proximty of the sensing el enent, for a maxi mum of 10
readi ngs. These readings shall then be averaged.

3.2.2 Variable Air Volume Control System- Wthout Return Fan
Steps for installation shall be as foll ows:

a. Step 1 - SystemlInspection: The HVAC system shall be observed in its
shutdown condition. The system shall be checked to see that power is
avai | abl e where required, and the supply-fan inlet vanes and cooling coi
val ve are cl osed

b. Step 2 - Calibration Accuracy Check with HVAC System in Shut down:
Readi ngs shall be taken with a digital thernonmeter at each tenperature sensing
el ement |ocation. Each tenperature shall be read at the controller, and the
t hermoneter and controller display readings |ogged. The calibration accuracy
of the sensing elenment-to-controller readout for outside air, return air,
m xed-air, and the cooling-coil discharge air tenperatures shall be checked.

c. Step 3 - Actuator Range Adjustments: A signal shall be applied to the
actuator through an operator entered value to the controller. The proper
operation of the actuators and positioners for all danpers and val ves shall be
visually verified. The signal shall be varied fromlive zero to full range,
and it shall be verified that the actuators travel fromzero stroke to ful
stroke within the signal range. It shall be verified that all sequenced and
paral | el -operated actuators nove fromzero stroke to full stroke in the proper
direction, and nove the connected device in the proper direction from one
extreme position to the other

d. Step 4 - Control -System Conmi ssi oni ng:
(1) The two-point calibration accuracy check for sensing el enent-to-

controll er readout for the static pressure in the supply duct shall be
per f or med.
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(2) The two-point calibration accuracy check of the sensing el ement-
to-controller readout for outside air tenperatures shall be perforned.

(3) The two-point calibration accuracy check of sensing el enent-to-
control l er readout for the fan discharge tenperature shall be perfornmed. The
setpoint for the fan discharge tenperature shall be set as shown. A change
shall be sinulated in the discharge air tenperature through an operator

(4) Wth the HVAC system runni ng, a snoke-detector trip input signa
shal | be sinmulated at each detector, and control -device actions and interl ock
functions as described in the Sequence of Operation shall be verified.

Simul ation shall be performed without false alarmng any Life Safety systens.
It shall be verified that the HVAC system shuts down and the snoke detector
alarmis initiated. The detectors shall be reset. The HVAC system shall be
restarted by manual reset, and it shall be verified that the alarmreturns to
nor nal .

(5) Velocity setpoints shall be set for mninumand maxi mum fl ow and
tenperature setpoints for the heating/cooling dead band, for each VAV term na
unit. The actions of the controller, the operation of the danper, and the
operation of heating shall be verified. 1t shall be verified that space
tenperature i s maintained.

3.3 SI TE TESTI NG
3.3.1 Cener al

a. Denonstrate conpliance of the BACS with the contract docunents.
Furni sh personnel, equipnment, instrunentation, and supplies necessary to
performsite testing. Ensure that tests are perforned by conpetent enpl oyees
of the DDC systeminstaller or the DDC system manufacturer regularly enpl oyed
in the testing and calibration of DDC systens.

b. Tests are subject to oversight and approval by the Contracting O ficer
The testing shall not be run during schedul ed seasonal off-periods of heating
and cooling systens. Performance verification test shall ensure proper
execution of the sequence of operation and proper tuning of control |oops.

c. Obtain approval of the plan for each phase of testing before beginning
that phase of testing. Gve to the Contracting Oficer witten notification
of planned testing at |east 30 days prior to test. Notification shall be
acconpani ed by the proposed test procedures. 1In no case will the Contractor
be allowed to start testing without witten Government approval of test
procedures. The test procedures shall consist of detailed instructions for
conplete testing to prove performance of the heating, ventilating and air-
conditioning systemand digital control system Conduct perfornmance
verification test during one week of continuous HVAC and DDC systens operation
and before final acceptance of work.

3.3.2 Performance Verification Test

Test procedures shall include tests outlined in the foll ow ng paragraphs.
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a. Check the operation of each output to verify correct operation
Command digital outputs on and off. Conmand anal og outputs to m ni mum range,
such as 4 mA, and maxi num range, such as 20 mA, neasure and record commranded
and actual output values. Docunment each conmand and result for the test
report.

b. Wth the digital controller, apply a control signal to each actuator
and verify that the actuator operates properly fromits normal position to
full range of stroke position. Record actual spring ranges and nor mal
positions for all nodulating control valves and danmpers. |Include
docunentation in the test report.

c. Denonstrate that programrng is not |lost after a power failure, and
digital controllers automatically resune proper control after a power failure.

d. Show that surge protection, neeting the requirenents of this
specification, has been installed on incom ng power to the digital controllers
and on communi cations |ines.

e. Furnish the Governnent graphed trends to show the sequence of
operation is executed in correct order. Denonstrate the HVAC system operates
properly through the conpl ete sequence of operation. Denonstrate proper
control systemresponse for abnormal conditions for which there is a specified
response by simulating these conditions. Denonstrate hardware interlocks and
safeties work. Denonstrate the control system perforns the correct sequence
of control after a |oss of power.

f. Furnish the Governnent graphed trends of control |oops to denpnstrate
the control loop is stable and that setpoint is maintained. Control |oop
response shall respond to setpoint changes and stabilize in 1 mnute. Control
| oop trend data shall be instantaneous and the tine between data points shal
not be greater than one m nute.

3.3.3 Test Reporting for Performance Verification Tests

a. Docunent all tests with detailed test results. Explain in detail the
nature of each failure and corrective action taken

b. After the Performance Verification Tests, identify, determ ne causes,
repl ace, repair or calibrate equipnment that fails to neet the specification
and deliver a witten report to the Governnent.

c. Provide a witten report containing test docunentation after the
Performance Verification Tests. Convene a test review neeting at the job site
to present the results to the Government. As part of this test review
nmeeting, denonstrate by performing all portions of the performance
verification test that each failure has been corrected. Based on the report
and test review neeting, the Governnent will determine either the restart
poi nt or successful conpletion of testing. Do not commence retesting unti
after receipt of witten notification by the Governnent. At the concl usion of
retesting, assessnment will be repeated.
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AMENDMENT NO. 0001

SECTI ON 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND
11792

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Cl12.1 (1995) Code for Electricity Metering

ANSI Cl12.4 (1984; R 1996) Mechani cal Demand Regi sters
ANSI C12.10 (1987) El ectronmechani cal Watthour Meters
ANSI C12.11 (1987; R 1993) Instrument Transformers for

Revenue Metering, 10 kV BIL Through 350 kV
BIL (0.6 kV NSV Through 69 kV NSV)

ANSI C29.1 (1988) Electrical Power Insulators - Test
Met hods
ANSI C37. 16 (1988; C37.16a; R 1995) Low Vol t age Power

Circuit Breakers and AC Power Gircuit
Protectors - Preferred Ratings, Related
Requi renents, and Application
Recomendat i ons

ANSI C37. 46 (1981; R 1992) Power Fuses and Fuse
Di sconnecting Swi tches

ANSI C37.50 (1989) Switchgear, Low Voltage AC Power
Circuit Breakers Used in Enclosures - Test
Pr ocedur es

ANSI C37.72 (1987) Manual | y- Qper at ed Dead- Front,
Padmount ed Switchgear with
Load-Interrupting Switches and Separabl e
Connectors for Alternating-Current Systens

ANSI C37.121 (1989) Switchgear, Unit Substations
Requi renent s

ANSI C57.12.13 (1982) Conformance Requirenents for
Liquid-Filled Transformers Used in Unit
Installations, Including Unit Substations

ANSI C57.12.21 (1980) Requirenents for Pad- Mbunt ed,
Conpart nent al - Type, Sel f- Cool ed,
Si ngl e- Phase Distribution Transforners
wi t h Hi gh- Vol tage Bushi ngs; (Hi gh-Voltage,
34 500 G d Y/19 920 Volts and Bel ow;
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ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

C57.12. 26

C57.12. 27

C57.12. 28

C80.1

C119.1

C135. 30

6.1

Low Vol t age, 240/120; 167 kVA and Smal |l er)

(1993) Pad- Mount ed Conpart nental - Type,
Sel f - Cool ed, Three-Phase Distribution
Transformers for Use with Separable

I nsul at ed Hi gh- Vol t age Connect ors,

H gh- Vol t age, 34 500 G'd Y/19 920 Volts
and Bel ow; 2500 kVa and Smal | er

(1982) Conformance Requirenents for
Liquid-Filled Distribution Transfornmers
Used in Pad-Mounted Installations,

I ncluding Unit Substations

(1988) Switchgear and Transformers -
Padmount ed Equi pent - Enclosure Integrity

(1990) Rigid Steel Conduit - Zi nc Coated

(1986) Seal ed | nsul at ed Under ground
Connector Systens Rated 600 Volts

(1988) Zinc-Coated Ferrous Ground Rods for
Over head or Underground Line Construction

(1992) Specifications and D nensions for
Wod Pol es

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 48

ASTM A 123

ASTM A 153

ASTM B 8

ASTM B 117

ASTM C 478

ASTM D 923

ASTM D 1654

ASTM D 2472

ASTM D 4059

ASTM F 883

(1994a) Gay lron Castings

(1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1996) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1993) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1995) Operating Salt Spray (Fog) Testing
Appar at us

(1994) Precast Reinforced Concrete Manhol e
Sect i ons

(1991) Sanpling Electrical Insulating
Li qui ds

(1992) Evaluation of Painted or Coated
Speci mens Subj ected to Corrosive

Envi ronnent s

(1992) Sul fur Hexafl uoride

(1991) Analysis of Polychlorinated

Bi phenyl s in Insulating Liquids by Gas
Chr omat ogr aphy

(1990) Padl ocks
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ASSCCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI C)

AEI C CS5 (1994) Specifications for Cross-linked
Pol yet hyl ene I nsul ated Shi el ded Power
Cabl es Rated 5 Through 46 kV

AEI C CS6 (1987; Rev Mar 1989) Ethyl ene Propyl ene
Rubber I nsul ated Shi el ded Power Cabl es
Rated 5 Through 69 kV
FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825 (1995; Supple I; Supple Il; Supple IIl)
Approval Cuide

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code
| EEE C37.1 (1994) I|EEE Standard Definition,
Speci fication, and Anal ysis of Systens

Used for Supervisory Control, Data
Acqui sition, and Automatic Control

| EEE C37.2 (1991) Electrical Power System Device
Functi on Nunbers

| EEE C37. 13 (1990; R 1995) Low Vol tage AC Power
Crcuit Breakers Used in Encl osures

| EEE C37.20.1 (1993) Metal - Encl osed Low Vol t age Power
Circuit-Breaker Sw tchgear

| EEE C37.20. 2 (1993; C37.20.2b) Metal-dad and
St ati on- Type Cubicl e Swi tchgear

| EEE C37.20.3 (1987) Metal -Encl osed Interrupter
Swi t chgear

| EEE C37. 23 (1987; R 1991) Cuide for Metal-Encl osed

Bus and Cal cul ati ng Losses in
| sol at ed- Phase Bus

| EEE C37. 30 (1992) Definitions and Requirenments for
H gh-Voltage Air Switches, Insulators, and
Bus Supports

| EEE C37. 34 (1994) Test Code for Hi gh-Voltage Air
Swi t ches
| EEE C37.41 (1994) Design Tests for Hi gh-Voltage

Fuses, Distribution Encl osed Single-Pole
Air Switches, Fuse Disconnecting Switches,
and Accessori es

| EEE C37.63 (1984; R 1990) Requirenents for Overhead,
Pad- Mount ed, Dry-Vault, and Subnersible
Aut omatic Line Sectionalizer for AC Systens

| EEE C37.90 (1989) Rel ays and Rel ay Systens Associ at ed
with Electric Power Apparatus
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| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

C37.

C37.

C57.

C57.

C57.

Co2.

Co2.

Co2.

Std

Std

Std

Std

Std

Std

Std

Std

Std

90.

98

12.

13

98

11

48

81

100

242

386

399

404

590

592

1

00

(1989; R 1991) I|EEE Standard Surge
Wthstand Capability (SW) Tests for
Protective Rel ays and Rel ay Systens

(1987; R 1991) Seismic Testing of Rel ays

(1993) | EEE Standard CGeneral Requirenents
for Liquid-Inmrersed Distribution, Power,
and Regul ating Transforners

(1993) Instrument Transforners
(1993) Cuide for Transformer |npul se Tests

(1989; R 1994) Surge Arresters for ac
Power Circuits

(1987; R 1994) Cuide for the Application
of Gapped Silicon-Carbide Surge Arresters
for Alternating Current Systens

(1993) | EEE Standard Metal - Oxi de Surge
Arresters for AC Power Circuits

(1996) Standard Test Procedures and
Requi renents for Alternating-Current Cable
Term nations 2.5 kV through 765 kV

(1983) Cuide for Measuring Earth
Resistivity, Gound |Inpedance, and Earth
Surface Potentials of a Ground System
(Part 1)

(1992) I EEE Standard Dictionary of
El ectrical and El ectronics Terns

(1986; R 1991) Recommended Practice for
Protecti on and Coordi nati on of Industrial
and Comerci al Power Systens

(1995) Separabl e Insul ated Connect or
Systens for Power Distribution Systens
Above 600V

(1990) Recommended Practice for Industrial
and Comerci al Power System Anal ysis

(1993) Cable Joints for Use with Extruded
Dielectric Cable Rated 5000 V through 46
000 V and Cable Joints for Use with

Lam nated Diel ectric Cable Rated 2500 V
Thr ough 500 000 V

(1977; R 1991) |EEE Cable Pl owi ng Guide
(1990) Exposed Sem conducting Shields on

Prenol ded H gh Vol tage Cabl e Joints and
Separ abl e I nsul ated Connectors

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

Page 4



NENMA

NENMA

NENMA

NENA

NENA

NENMA

NENMA

NENMA

NENMA

NENMA

NENMA

NENMA

NENMA

NENA

NENMA

NFPA

UL 6

BU

FB

FU

LA

PB

PB

SG

SG

SG

TC

TC

TC

70

UL 198C

UL 198D

UL 198E

UL 198H

1 (1993) Ml ded Case Circuit Breakers and
Mol ded Case Switches

1 (1994) Busways

1 (1993) Fittings, Cast Metal Boxes and
Conduit Bodies for Conduit and Cable
Assenbl i es

1 (1986) Low Voltage Cartridge Fuses

1 (1992) Surge Arresters

1 (1990) Panel boards

2 (1995) Deadfront Distribution Sw tchboards

2 (1993) H gh Vol tage Fuses

3 (1995) Low Voltage Power Circuit Breakers

5 (1990) Power Swi tchgear Assenblies

5 (1990) Corrugated Pol yol efin Coil able

Plastic UWilities Duct

6 (1990) PVC and ABS Plastic Uilities Duct
for Underground Installation

7 (1990) Smoot h-Wall Coil abl e Pol yet hyl ene
El ectrical Plastic Duct

7 (1993)
Cr oss- Li nked- Ther noset t i ng- Pol yet hyl ene-
Insulated Wre and Cable for the
Transm ssion and Distribution of
El ectrical Energy

8 (1993) Et hyl ene- Propyl ene- Rubber - I nsul at ed
Wre and Cable for the Transm ssion and
Distribution of Electrical Energy

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
(1996) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)
(1993; Rev March 96) Rigid Metal Conduit
(1986; Rev thru Jun 1993)
H gh-Interrupting-Capacity Fuses,
Current-Limting Types
(1995) d ass K Fuses
(1988; Rev Jul 1988) d ass R Fuses

(1988; Rev thru Nov 1993) Cass T Fuses
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UL 467 (1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnment

UL 486A (1997) Wre Connectors and Sol deri ng Lugs
for Use with Copper Conductors

UL 486B (1991; Rev thru Oct 1996) Wre Connectors
for Use with Al um num Conductors

UL 489 (1996; Rev May 1997) Mol ded-Case Circuit
Breakers, Ml ded-Case Swi tches, and
Circuit-Breaker Encl osures

UL 510 (1994) Insul ating Tape

UL 514A (1996) Metallic Qutlet Boxes

UL 651 (1995; Rev Jan 1997) Schedul e 40 and 80
Ri gi d PVC Condui t

UL 854 (1996; Rev May 1996) Service-Entrance
Cabl es

UL 857 (1994; Rev thru Nov 1996) Busways and
Associ ated Fittings

UL 1242 (1996) Internediate Metal Conduit

UL 1684 (1993) Reinforced Thernosetting Resin
Condui t

.3 SUBM TTALS

Governnment al approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Manuf acturer's Catal og Data; GA
Catal og cuts, brochures, circulars, specifications, product data, and
printed information in sufficient detail and scope to verify conpliance
with the requirenents of the contract docunents.

Install ati on Procedures; FIOQO.

As a minimum installation procedures for transforners, substations,
swi tchgear, and nedi umvol tage cable term nations and splices.

Procedures shall include cable pulling plans, diagranms, instructions, and
precautions required to install, adjust, calibrate, and test the devices
and equi pnent.

As-Built Draw ngs; GA
The as-built draw ngs shall be a record of the construction as installed.
The drawi ngs shall include the information shown on the contract draw ngs

as well as deviations, nodifications, and changes fromthe contract
drawi ngs, however mnor. The as-built drawi ngs shall be a full sized set
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of prints marked to reflect deviations, nodifications, and changes. The
as-built drawi ngs shall be conplete and show the | ocation, size,

di mensi ons, part identification, and other information. Additional sheets
may be added. The as-built drawi ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality control
representative and by the Contracting Oficer prior to the subm ssion of
each nmonthly pay estimate. Upon conpletion of the work, the Contractor
shall provide three full sized sets of the marked prints to the Contracting
Oficer for approval. |If upon review, the as-built drawings are found to
contain errors and/or om ssions, they will be returned to the Contractor
for correction. The Contractor shall correct and return the as-built

drawi ngs to the Contracting O ficer for approval within 10 cal endar days
fromthe tine the drawings are returned to the Contractor

SD- 13 Certificates
Mat eri al s and Equi prent; FI QO

VWere materials or equi pnent are specified to conformto the standards of
the Underwriters Laboratories (UL) or to be constructed or tested, or both,
in accordance with the standards of the Anmerican National Standards
Institute (ANSI), the Institute of Electrical and El ectronics Engi neers
(IEEE), or the National Electrical Manufacturers Association (NEMA), the
Contractor shall submt proof that the itens provided conformto such

requi renents. The |abel of, or listing by, UL will be acceptable as
evidence that the items conform Either a certification or a published
catal og specification data statenment, to the effect that the itemis in
accordance with the referenced ANSI or |EEE standard, will be acceptable as
evidence that the itemconfornms. A simlar certification or published
catal og specification data statement to the effect that the itemis in
accordance with the referenced NEMA standard, by a conpany listed as a
menber conpany of NEMA, will be acceptable as evidence that the item
conforms. In lieu of such certification or published data, the Contractor
may submit a certificate froma recognized testing agency equi pped and
conpetent to performsuch services, stating that the itens have been tested
and that they conformto the requirenments listed, including nmethods of
testing of the specified agencies. Conpliance with above-naned

requi renents does not relieve the Contractor fromconpliance with any other
requi renents of the specifications.

SD- 19 OPERATI ON AND MAI NTENANCE MANUALS
El ectrical Distribution System GA

Si x copies of operation and mai ntenance manual s, within 7 cal endar days
followi ng the conpletion of tests and including assenbly, installation
operation and mai ntenance instructions, spare parts data which provides
supplier nane, current cost, catal og order nunber, and a recommended |i st
of spare parts to be stocked. Manuals shall also include data outlining
detail ed procedures for systemstartup and operation, and a troubl eshooting
gui de which |ists possible operational problens and corrective action to be
taken. A brief description of all equipnent, basic operating features, and
routi ne mai ntenance requirenents shall also be included. Docunents shal

be bound in a binder marked or identified on the spine and front cover. A
tabl e of contents page shall be included and narked with pertinent contract

i nformati on and contents of the manual. Tabs shall be provided to separate
di fferent types of docunments, such as catal og ordering information
drawi ngs, instructions, and spare parts data. |ndex sheets shall be

provi ded for each section of the manual when warranted by the quantity of
docunents included under separate tabs or dividers.

Three additional copies of the instructions manual shall be provided within
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30 cal endar days follow ng the manual s.

.4 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prent shall be visually inspected by the Contractor when
recei ved and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environnent in accordance with the manufacturer's
published instructions. Danmaged itens shall be replaced. G filled
transformers shall be stored in accordance with the manufacturer's

requi renents.

.5 EXTRA MATERI ALS

One additional spare fuse or fuse elenment for each furnished fuse or fuse
el ement shall be delivered to the contracting officer when the electrica
systemis accepted. Two conplete sets of all special tools required for
mai nt enance shall be provided, conplete with a suitable tool box. Speci al
tools are those that only the manufacturer provides, for special purposes
(to access conpartnents, or operate, adjust, or maintain special parts).

PART 2 PRODUCTS

2.

2.

2.

2.

2.

1 STANDARD PRODUCT

Mat eri al and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itenms that have been in satisfactory use for at |east 2 years
prior to bid opening. Itens of the same classification shall be identica
i ncl udi ng equi pnent, assenblies, parts, and conponents.

2 NAMVEPLATES
2.1 Cener al

Each maj or conponent of this specification shall have the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber on
a nanepl ate securely attached to the equi prment. Naneplates shall be nade
of noncorrosive netal. Equipnment containing liquid dielectrics shall have
the type of dielectric on the naneplate. Sectionalizer switch nanmepl ates
shall have a schematic with all switch positions shown and | abeled. As a

m ni mum namnepl ates shall be provided for transformers, circuit breakers,
nmeters, switches, and sw tchgear

. 2.2 Liquid-Filled Transformer Nanepl ates

Power transfornmers shall be provided with naneplate information in
accordance with | EEE C57.12.00. Nanepl ates shall indicate the nunber of
gal l ons and conposition of liquid-dielectric, and shall be permanently
marked with a statement that the transforner dielectric to be supplied is
non- pol ychl ori nat ed bi phenyl. If transformer nanmeplate is not so marked,
the Contractor shall furnish nmanufacturer's certification for each
transformer that the dielectric is non-PCB classified, with less than 2
ppm PCB content in accordance with paragraph LI QU D DI ELECTRI CS
Certifications shall be related to serial nunbers on transforner

nanepl ates. Transformer dielectric exceeding the 2 ppm PCB content or
transformers without certification will be considered as PCB insul ated and
wi Il not be accepted.

3 CORROSI ON PROTECTI ON

3.2 Ferrous Metal Materials
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2.

2.

3.2.2 Equi pnent

Equi prent and conponent itens, including but not limted to transforner
stations not hot-dip gal vanized or porcel ain enanel finished, shall be
provided with corrosion-resistant finishes which shall w thstand 120 hours
of exposure to the salt spray test specified in ASTM B 117 wi thout | oss of
pai nt or rel ease of adhesion of the paint prinmer coat to the nmetal surface
in excess of 1/16 inch fromthe test mark. The scribed test mark and test
eval uation shall be in accordance with ASTM D 1654 with a rating of not
less than 7 in accordance with TABLE 1, (procedure A). Cut edges or

ot herwi se danaged surfaces of hot-di p gal vani zed sheet steel or mll

gal vani zed sheet steel shall be coated with a zinc rich paint conformng to
the manufacturer's standard.

.6 CONDUI T AND DUCTS

Duct lines shall be nonencased direct-burial, thick-wall type.

.6.1 Metallic Conduit

Internediate netal conduit shall conmply with UL 1242. Rigid gal vani zed
steel conduit shall conply with UL 6 and ANSI C80.1. Metallic conduit
fittings and outlets shall conply with UL 514A and NEMA FB 1.

.6.2 Nonnetal | i ¢ Ducts

.6.2.3 Direct Buria

UL 651 Schedul e 40, or NEMA TC 6 Type DB

.6.3 Condui t Seal i ng Conmpound

Compounds for sealing ducts and conduit shall have a putty-Ilike consistency
wor kabl e with the hands at tenperatures as |low as 35 degrees F, shal
neither slunp at a tenperature of 300 degrees F, nor harden materially
when exposed to the air. Conpounds shall adhere to clean surfaces of fiber
or plastic ducts; metallic conduits or conduit coatings; concrete, masonry,
or lead; any cable sheaths, jackets, covers, or insulation materials; and
the conmon netals. Conpounds shall forma seal w thout dissolving,

noti ceably changi ng characteristics, or renmoving any of the ingredients.
Compounds shall have no injurious effect upon the hands of workmen or upon
materi al s.

.7 MANHOLES, HANDHOLES, AND PULLBOXES

Manhol es, handhol es, and pul | boxes shall be as indicated. Strength of
manhol es, handhol es, and pul | boxes and their frames and covers shal
conformto the requirenents of |EEE C2. Precast-concrete manhol es shal
have the required strength established by ASTM C 478. Franmes and covers
shal |l be made of gray cast iron and a machi ne-fini shed seat shall be
provided to ensure a matching joint between franme and cover. Cast iron
shall conply with ASTM A 48, d ass 30B, m nimum Handhol es for |ow voltage
cables installed in parking lots, sidewal ks, and turfed areas shall be
fabricated froman aggregate consisting of sand and with continuous woven
gl ass strands having an overall conpressive strength of at |east 10,000 psi
and a flexural strength of at least 5,000 psi. Pullbox and handhol e
covers in sidewal ks, and turfed areas shall be of the same material as the
box. Concrete pull boxes shall consist of precast reinforced concrete
boxes, extensions, bases, and covers.

9 TRANSFORMERS
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2.

9.2 Pad- Mount ed Transforners

Pad- mount ed transforners shall conply with ANSI C57.12.26 and shall be of
the radial type. Pad-nounted transformer stations shall be assenbl ed and
coordi nated by one manufacturer and each transformer station shall be

shi pped as a conplete unit so that field installation requirenents are
limted to nmounting each unit on a concrete pad and connecting it to
primary and secondary lines. Stainless steel pins and hinges shall be
provided. Barriers shall be provided between hi gh- and | ow voltage
conpartnents. High-voltage conpartnent doors shall be interlocked wth

| owvol t age conpartnment doors to prevent access to any high-voltage section
unless its associated | ow voltage section door has first been opened.
Compartnments shall be sized to nmeet the specific dinensional requirenents
of ANSI C57.12.26. Pentahead |ocking bolts shall be provided wth

provi sions for a padl ock.

.9.2.1 H gh- Vol t age Conpartnents

The hi gh-vol tage conpartnent shall be dead-front construction. Primary
swi tching and protective devices shall include |oadbreak switching,

oi |l -imrersed, current-limting, bayonet-type fuses, medi umvoltage

separ abl e | oadbreak connectors, universal bushing wells and inserts or

i ntegral one piece bushings and surge arresters. The switch shall be
mount ed inside transforner tank with switch operating handle |l ocated in
hi gh- vol t age conpartnent and equi pped with nmetal |oop for hook stick
operation. Fuses shall be interlocked with switches so that fuses can be
renoved only when the associated switch is in the "OPEN' position.

Adj acent to nmedi um vol tage cabl e connections, a nanepl ate or equival ent
stencilled inscription shall be provided inscribed "DO NOT OPEN CABLE
CONNECTORS UNLESS SWTCH IS OPEN." Surge arresters shall be fully

i nsul ated and configured to termi nate on the sane bushing as the prinmary
cabl e by neans of a | oadbreak, feed-through bushing insert.

.9.2.2 Load- Break Switch

Radi al -feed oil-imersed type rated at 15 kV, 95 kV BIL, with a continuous
current rating and | oad-break rating of 200 anpere, and a make-and-| atch
rating of 10,000 rns anperes symmetrical. Locate the switch handle in the
hi gh- vol t age conpart nent

.9.2.3 Transformer Tank Secti ons

Transfornmers shall conply with | EEE C57.12.00, ANSI C57.12.21, and ANS|
C57.12.26 and shall be of the |less-flanmable, |iquid-insulated type with
hi gh nol ecul ar-wei ght hydrocarbon liquid. Transformers shall be suitable
for outdoor use and shall have 2 separate wi ndi ngs per phase. Standard
NEMVA primary taps shall be provided. Where primary taps are not specified,
4, 2-1/2 percent rated kVA hi gh-voltage taps shall be provided 2 above and
2 below rated, primary voltage. Operating handles for primary tap changers
for de-energi zed operation shall be | ocated w thin high-voltage
conpartnments, externally to transformer tanks. Adjacent to the tap changer
operating handl e, a naneplate or equival ent stenciled inscription shall be
provi ded and inscribed "DO NOT OPERATE UNDER LQAD." Transforner ratings at
60 Hz shall be as foll ows:

Three-phase capacity . ..... ... e 225 kVA
L MpedanCe . ... 4. 0%
Tenperature RiSe .. ... 65 degrees C
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High-voltage winding ......... ... .. . i, 13, 200 volts.

H gh-voltage winding connections ............ ... ... Del t a.
Lowvoltage winding ......... .. 208/ 120 vol ts.
Lowvol tage winding connections ........... ... .. .. We.

2.9.2.4 Low Vol t age Cabl e Conpartnents

Neutrals shall be provided with fully-insul ated bushings. d anp type cable
term nations, suitable for copper conductors entering from bel ow, shall be
provi ded as necessary.

2.9.2.5 Accessori es

H gh-vol t age warni ng signs shall be permanently attached to each side of
transformer stations. Voltage warning signs shall conply with | EEE C2.
Copper-faced steel or stainless steel ground connection pads shall be
provided in both the high- and | owvoltage conpartnments. Dial-type

t hermoneter, liquid-Ievel gauge, and drain valve with built-in sanpling
device shall be provided for each transformer station

I nsul at ed- bushi ng-type parki ng stands shall be provi ded adjacent to each
separ abl e | oad-break el bow to provide for cable isolation during
sectionalizing operations.

2.12 GROUNDI NG AND BONDI NG
2.12.1 Driven G ound Rods

G ound rods shall be copper-clad steel conformng to UL 467 not |ess than
3/4 inch in diameter by 10 feet in length. Sectional type rods nmay be used.

2.12.2 G oundi ng Conduct ors

G oundi ng conductors shall be bare, except where installed in conduit wth
associ at ed phase conductors. Insulated conductors shall be of the sane
mat eri al as phase conductors and green col or-coded, except that conductors
shall be rated no nore than 600 volts. Bare conductors shall be ASTM B 8
soft-drawn unl ess otherw se indicated. Alum numis not acceptable.

2.16 LI QUI D DI ELECTRI CS

Liquid dielectrics for transforners shall be non-pol ychl ori nated bi phenyl
(PCB) mineral-o0il or less-flammable |iquid as specified. Nonflammable
fluids shall not be used. Tetrachl oroethyl ene (perchloroethylene) and 1

2, 4 trichl orobenzene fluids shall not be used. Liquid dielectrics in
retrofitted equi pment shall be certified by the manufacturer as having | ess
than 2 parts per mllion (ppm) PCB content. 1In lieu of the manufacturer's
certification, the Contractor nmay submit a test sanple of the dielectric in
accordance with ASTM D 923 and have tests perforned per ASTM D 4059 at a
testing facility approved by the Contracting O ficer. Equipnment with test
results indicating PCB | evel exceeding 2 ppmshall be repl aced.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi pnrent and devi ces shall be installed and energi zed in accordance with
t he manufacturer's published instructions.
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3.

1.1 Conf or mance to Codes

The installation shall conply with the requirenments and recomendati ons of
NFPA 70 and | EEE C2 as applicable.

1.2 Verification of D nensions

The Contractor shall beconme familiar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng any work.

.1.3 Di sposal of Liquid Dielectrics

PCB- cont ami nat ed di el ectrics nmust be marked as PCB and transported to and
i ncinerated by an approved EPA waste disposal facility. The Contractor
shall furnish certification of proper disposal. Contam nated dielectrics
shall not be diluted to | ower the contam nation |evel.

.2 CABLE | NSTALLATI ON
2.1 Cable Installation Pl an and Procedure

.2.1.2 Duct C eaning

Duct shall be cleaned with an assenbly that consists of a flexible mandre
that is 1/4 inch less than inside dianeter of duct, 2 wire brushes, and a
rag. The cleaning assenbly shall be pulled through conduit a m ni mum of 2
times or until less than a volunme of 8 cubic inches of debris is expelled
from the duct.

.2.1.3 Duct Lubrication

The cabl e lubricant shall be conpatible with the cable jacket for cable
that is being installed. Application of |ubricant shall be in accordance
with [ubricant manufacturer's reconmendati ons.

.2.1.4 Cable Installation

The Contractor shall provide a cable feeding truck and a cable pulling

wi nch as required. The Contractor shall provide a pulling grip or pulling
eye in accordance with cable manufacturer's recomendati ons. The pulling
grip or pulling eye apparatus shall be attached to pol ypropyl ene or manill a
rope followed by lubricant front end packs and then by power cables. A
dynanoneter shall be used to nonitor pulling tension. Pulling tension
shal |l not exceed cabl e manufacturer's reconmendations. The Contractor

shall not allow cables to cross over while cables are being fed into duct.
For cable installation in cold weather, cables shall be kept at 50 degrees
F tenperature for at |east 24 hours before installation

.2.3 Direct-Buri al

.2.3.1 Tr enchi ng

Trenches shall be excavated to depths required to provide the mni num
necessary cable cover. Bottons of trenches shall be snooth and free of
stones and sharp objects. \Were bottons of trenches conprise materials
other than sand, a 3 inch |ayer of sand shall be laid first and conpacted
to approximate densities of surrounding firmsoil.

5 DUCT LI NES
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3.

3.

5.1 Requi renent s

Nunmbers and sizes of ducts shall be as indicated. Duct |ines shall be laid
with a mnimum slope of 4 inches per 100 feet. Dependi ng on the contour of
the finished grade, the high-point may be at a termnal, a manhole, a
handhol e, or between manhol es or handhol es. Short-radi us nmanufactured

90- degree duct bends may be used only for pole or equipnent risers, unless
specifically indicated as acceptable. The m ni mum manufactured bend radi us
shall be 18 inches for ducts of less than 3 inch dianeter, and 36 inches
for ducts 3 inches or greater in dianeter. O herw se, |ong sweep bends
having a mni mumradius of 25 feet shall be used for a change of direction
of nore than 5 degrees, either horizontally or vertically. Both curved and
strai ght sections may be used to formlong sweep bends, but the maxi mum
curve used shall be 30 degrees and manufactured bends shall be used. Ducts
shall be provided with end bells whenever duct lines term nate in nmanhol es
or handhol es.

.5.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be made with proper tools
and match factory tapers. A coupling recommended by the duct manufacturer
shal | be used whenever an existing duct is connected to a duct of different
material or shape. Ducts shall be stored to avoid warping and
deterioration with ends sufficiently plugged to prevent entry of any water
or solid substances. Ducts shall be thoroughly cl eaned before being |aid.
Pl astic ducts shall be stored on a flat surface and protected fromthe
direct rays of the sun

.5.3 Concr et e Encasenent

Ducts requiring concrete encasenents shall conmply with NFPA 70, except that
el ectrical duct bank configurations for ducts 6 inches in dianmeter shall be
determ ned by cal cul ati on and as shown on the drawi ngs. The separation

bet ween adj acent electric power and comuni cation ducts shall conformto

| EEE C2. Duct line encasenents shall be nonolithic construction. Were a
connection is made to a previously poured encasenent, the new encasenent
shall be well bonded or doweled to the existing encasenment. Separators or
spaci ng bl ocks shall be made of steel, concrete, plastic, or a conbination
of these materials placed not farther apart than 4 feet on centers. Ducts
shal |l be securely anchored to prevent novenent during the placenent of
concrete and joints shall be staggered at least 6 inches vertically.

.5.4 Nonencased Direct-Buri al

Top of duct lines shall be not less than 24 inches bel ow finished grade
and shall be installed with a mininumof 3 inches of earth around each
duct, except that between adjacent electric power and conmuni cation ducts,
12 inches of earth is required. Bottons of trenches shall be graded toward
manhol es or handhol es and shall be snoboth and free of stones, soft spots,
and sharp objects. Were bottons of trenches conprise materials other than
sand, a 3 inch layer of sand shall be laid first and conpacted to

approxi mate densities of surrounding firmsoil before installing ducts.
Joints in adjacent tiers of duct shall be vertically staggered at |east 6
inches. The first 6 inch |layer of backfill cover shall be sand conpacted
as previously specified. The rest of the excavation shall be backfilled
and conpacted in 3 to 6 inch layers. Duct banks may be held in alignnment
with earth. However, high-tiered banks shall use a wooden franme or

equi valent formto hold ducts in alignnent prior to backfilling.

5.5 Installati on of Couplings
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Joints in each type of duct shall be made up in accordance with the
manuf acturer's recommendations for the particular type of duct and coupling
sel ected and as approved.

.5.5.2 Pl asti c Duct

Duct joints shall be made by brushing a plastic solvent cement on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twist to set
the joint tightly.

.6 MANHOLES, HANDHCOLES, AND PULLBOXES
.6.1 Cener al

Manhol es shall be constructed approxi mately where shown. The exact

| ocati on of each manhol e shall be determined after careful consideration
has been given to the location of other utilities, grading, and paving.
The | ocation of each manhol e shall be approved by the Contracting Oficer
before construction of the manhole is started. Manholes shall be the type
noted on the draw ngs and shall be constructed in accordance with the
applicable details as indicated. Top, walls, and bottom shall consist of
rei nforced concrete. Wills and bottom shall be of nonolithic concrete
construction. The Contractor nmay at his option utilize nonolithically
constructed precast-concrete manhol es having the required strength and

i nsi de di mensions as required by the drawi ngs or specifications. |In paved
areas, frames and covers for manhol e and handhol e entrances in vehicul ar
traffic areas shall be flush with the finished surface of the paving. In

unpaved areas, the top of nmanhol e covers shall be approximately 1/2 inch
above the finished grade. Where existing grades that are higher than

fini shed grades are encountered, concrete assenblies designed for the
purpose shall be installed to elevate tenporarily the manhol e cover to

exi sting grade level. Al duct lines entering manhol es nust be installed
on compact soil or otherw se supported when entering a manhole to prevent
shear stress on the duct at the point of entrance to the manhole. Duct
lines entering cast-in-place concrete manhol es shall be cast in-place with
the manhole. Duct |lines entering precast concrete manhol es through a
precast knockout penetration shall be grouted tight with a portland cenent
nmortar. PVC duct |ines entering precast manhol es through a PVC endbel
shal |l be solvent welded to the endbell. A cast netal grille-type sunp
frane and cover shall be installed over the manhol e sunp. A cable-pulling
iron shall be installed in the wall opposite each duct |ine entrance.

.6.3 Communi cati ons Manhol es

The nunber of hot-dip gal vani zed cable racks with a plastic coating over
t he gal vani zing indicated shall be installed in each tel ephone nmanhol e.
Each cabl e rack shall be provided with 2 cable hooks. Cables for the

t el ephone and conmuni cation systens will be installed by others.

.6.4 Handhol es

Handhol es shall be | ocated approxi mately as shown. Handhol es shall be of
the type noted on the drawi ngs and shall be constructed in accordance wth
the details shown.

.6.5 Pul | boxes
Pul | box tops shall be flush with sidewal ks or curbs or placed 1/2 inch

above surroundi ng grades when renote from curbed roadways or sidewal ks.
Covers shall be marked "Low Vol tage" and provided with 2 lifting eyes and 2
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hol d-down bolts. Each box shall have a suitable opening for a ground rod.
Condui t, cable, ground rod entrances, and unused openi ngs shall be seal ed
with nortar.

.6.6 G ound Rods

A ground rod shall be installed at the nmanhol es, handhol es and pul | boxes.

G ound rods shall be driven into the earth before the manhole floor is
poured so that approximately 4 inches of the ground rod will extend above
the manhol e floor. Wen precast concrete manhol es are used, the top of the
ground rod may be bel ow the manhole floor and a No. 1/0 AW ground
conduct or brought into the manhol e through a watertight sleeve in the
manhol e wal | .

.7 PAD- MOUNTED EQUI PMENT | NSTALLATI ON

Pad- mount ed equi prent, shall be installed on concrete pads in accordance
wi th the manufacturer's published, standard installation draw ngs and
procedures, except that they shall be nodified to nmeet the requirenents of
this docunent. Units shall be installed so that they do not danmage

equi prent or scratch painted or coated surfaces. After installation
surfaces shall be inspected and scratches touched up with a paint or
coating provided by the manufacturer especially for this purpose.

7.1 Concr et e Pads
.7.1.1 Construction

Concrete pads for pad-nounted el ectrical equi pnent nay be either
pre-fabricated or shall be poured-in-place. Pads shall be constructed as
i ndi cated, except that exact pad dinmensions and nmounting details are

equi prent specific and are the responsibility of the Contractor. Tops of
concrete pads shall be level and shall project 4 inchesabove finished
pavi ng or grade and sloped to drain. Edges of concrete pads shall have
3/4 inch chanfer. Conduits for primary, secondary, and grounding
conductors shall be set in place prior to placenment of concrete pads.
VWher e groundi ng el ectrode conductors are installed through concrete pads,
PVC conduit sleeves shall be installed through the concrete to provide
physical protection. To facilitate cable installation and term nation, the
concrete pad shall be provided with a rectangul ar hole below the primary
and secondary conpartnents, sized in accordance with the manufacturer's
recommended di nensions. Upon conpl etion of equi pnent installation the
rectangul ar hole shall be filled with masonry grout.

.7.1.2 Concrete and Rei nforcenent

Concrete work shall have m nimum 3000 psi conpressive strength.

.7.1.3 Seal i ng

VWhen the installation is conplete, the Contractor shall seal all conduit
and other entries into the equi pment enclosure with an approved sealing
compound. Seal s shall be of sufficient strength and durability to protect
all energized live parts of the equipnment fromrodents, insects, or other
foreign matter.

.10  GROUNDI NG

.10.2 G oundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be nmade by the fusion-welding process or with
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bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be made by a fusion-welding process. Were grounding
conductors are connected to al um num conposition conductors, specially
treated or |ined copper-to-alum num connectors suitable for this purpose
shal | be used.

.10.3 G oundi ng and Bondi ng Conduct ors

G oundi ng and bondi ng conductors include conductors used to bond
transformer encl osures and equi pnent franes to the groundi ng el ectrode
system G oundi ng and bondi ng conductors shall be sized as shown, and

| ocated to provide maxi num physical protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoided. Wen concrete penetration is
necessary, nonnetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable conmpound after
installation.

.10.4 Surge Arrester G ounding

Surge arresters and neutrals shall be bonded directly to the transforner
encl osure and then to the groundi ng el ectrode systemwi th a bare copper
conductor, sized as shown. Lead |engths shall be kept as short as
practicable with no kinks or sharp bends.

.11 FI ELD TESTI NG
11,1 Cener al

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 10 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspections recomended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunber and name of test

equi prent, and test results. Field test reports shall be signed and dated
by the Contractor.

.11.2 Saf ety
The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi prment which
are damaged due to inproper test procedures or handling.
11,7 Liquid-Filled Transformer Tests
The following field tests shall be perfornmed on all liquid-filled
transformers. Pass-fail criteria shall be in accordance with transforner
manuf acturer's specifications.

a. Insulation resistance test phase-to-ground.

b. Turns ratio test.

c. Correct phase sequence.

d. Correct operation of tap changer
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3.11.12 Pre- Energi zati on Services

Calibration, testing, adjustnent, and placing into service of the
installation shall be acconplished by a manufacturer's product field
servi ce engi neer or independent testing conpany with a m ni mumof 2 years
of current product experience. The follow ng services shall be perforned
on the equi pnent listed below. These services shall be perforned
subsequent to testing but prior to the initial energization. The equi pnent
shal |l be inspected to ensure that installation is in conpliance with the
recommendat i ons of the manufacturer and as shown on the detail draw ngs.
Term nations of conductors at major equi prment shall be inspected to ensure
t he adequacy of connections. Bare and insul ated conductors between such
term nations shall be inspected to detect possible damage during
installation. |If factory tests were not perfornmed on conpl eted assenbli es,
tests shall be performed after the installation of conpleted assenblies.
Components shall be inspected for damage caused during installation or

shi pmrent to ensure packaging materials have been renpved. Conponents
capabl e of being both nmanually and el ectrically operated shall be operated
manual |y prior to the first electrical operation. Conponents capabl e of
being calibrated, adjusted, and tested shall be calibrated, adjusted, and
tested in accordance with the instructions of the equi pnent manufacturer
Itenms for which such services shall be provided, but are not linmted to,
are the foll ow ng:

a. Pad-nmounted transforners
b. Panel boards
3.11.13 Qperating Tests

After the installation is conpleted, and at such tinmes as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval . The equi pnent shall be denpnstrated to operate in accordance
with the requirenents herein. An operating test report shall be submtted
i n accordance with paragraph SUBM TTALS.

3.12 MANUFACTURER S FI ELD SERVI CE
3.12.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting O ficer. The training period shall consi st
of a total of 4 hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, and servicing the equipnent, as well as all najor

el ements of the operation and nai nt enance manual s.

3.12.2 Install ati on Engi neer

After delivery of the equi pment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent nmanufacturer to
supervise the installation of the equipnment, assist in the performance of
the onsite tests, initial operation, and instruct personnel as to the
operational and mai ntenance features of the equi prment.

3.13  ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has

successfully conpleted all tests and after all defects in installation
mat eri al or operation have been corrected.
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SD-06 Instructions
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Material, Equipment, and Fixture
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Zone Operation Schedule
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Field Tests
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Irrigation (Sprinkler) System
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Manuals
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02935

SD-01 Data

Manufacturer's Literature
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SD-07 Schedules
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Delivery
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SD-09 Reports
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2.1

GA

Pesticide

SD-18 Records

Plant Establishment Period
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Maintenance Instructions
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2.3

GA
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Mixture Proportions

1.8

GA

SD-09 Reports
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GA
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SD-08 Statements

Welding Procedure Qualifications

1.5
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SD-18 Records
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3.2
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SD-04 Drawings
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Structural Connections

SD-08 Statements
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3.2

GA
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Fabrication
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06410

SD-01 Data

Custom Casework

FIO

SD-04 Drawings

Custom Casework

GA

SD-06 Instructions

Custom Casework

FIO

SD-14 Samples

Custom Casework

GA

Plastic Laminate
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SD-01 Data

Design Analysis

GA

SD-04 Drawings
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Structural Standing Seam Metall

Roof System

GA

SD-08 Statements

Qualifications
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SD-09 Reports

Test Report for Uplift Resistance of
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GA

SD-13 Certificates

Structural Standing Seam Metall

Roof System

FI0

SD-14 Samples

Accessories

2.3

FI0

Roof Panels

2.1

Factory Color Finish

2.6

Fasteners

2.4

Sealant

2.7

Concealed Anchor Clips

2.2

Subpurlins

2.5
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07900

SD-01 Data

Backing

2.1
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NEEDED | NEEDED

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

ZO0O—4H0O>

mooOn

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

B
B
S
©

()

=@

(©) (h) U] 0

()

V)

(m)

(n)

()

(@

®

07900

FI0

Bond-Breaker

2.2

Sealant

2.4

SD-13 Certificates

Sealant

2.4

FI0

08110

SD-04 Drawings

Steel Doors and Frames

GA

08120

SD-01 Data

Aluminum Doors and Frames

GA

SD-04 Drawings

Aluminum Doors and Frames

GA

SD-06 Instructions

Installation

3.1.2

FI0

Cleaning

SD-09 Reports

Full-Glazed

FI0

SD-14 Samples

Finishes

2.11

GA

08210

SD-04 Drawings
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
Alter Defense Printing Service Facility

CONTRACTOR

r>44—-—=0zZz>20H
Omown

<Hd4—-<—-—20>

oz
oz
“omw

DESCRIPTION

ITEM SUBMITTED

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

ZO—4>0—-T—0LO>r0O
m-=>» ©TO H<O0®

IT>»VO>XT>T
H*

TS<mD

SUBMIT

ZO0O—4H0O>

APPROVAL
NEEDED
BY

MATERIAL
NEEDED
BY

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

ZO0O—4H0O>

mooOn

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

g
G

©

()

O
3

(h) U] 0

()

V)

(m)

(n)

()

(@

®

08210

Wood Doors and Frames

GA

08810

SD-01 Data

Glass

FI0

Glazing Accessories

SD-04 Drawings

Glazing Materials and Accessories

GA

SD-13 Certificates

Glass

FI0

09250

SD-04 Drawings

Steel Framing

GA

Control Joints

Fire-Resistant Assemblies

SD-13 Certificates

Gypsum Wallboard

FIO

Steel Framing

09310

SD-01 Data

Tile

2.1

FIO

Setting-Bed

Mortar, Grout, and Adhesive

2.3

SUBMITTAL FORM,Jan 96
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
Alter Defense Printing Service Facility

CONTRACTOR

r>44—-—=0zZz>20H
Omown

<Hd4—-<—-—20>

oz
oz
“omw

DESCRIPTION

ITEM SUBMITTED

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

ZO—4>0—-T—0LO>r0O
m-=>» ©TO H<O0®

IT>»VO>XT>T
H*

TS<mD

SUBMIT

ZO0O—4H0O>

APPROVAL
NEEDED
BY

MATERIAL
NEEDED
BY

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

ZO0O—4H0O>

DATE FWD]DATE RCD
TO OTHER [FROM OTH
REVIEWER|REVIEWER

mooOn

DATE

OF

ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

g
G

©

()

O
3

(h) U] 0

()

V)

(m) (n) (0)

()

(@

®

09310

SD-06 Instructions

Tile

N
[EY

FIO

Mortar and Grout

SD-09 Reports

Testing

FIO

SD-13 Certificates

Tile

2.1

FIO

Mortar, Grout, and Adhesive

2.3

SD-14 Samples

Tile

2.1

FIO

Marble Thresholds

2.4

09510

SD-01 Data

Acoustical Ceiling System

GA

SD-04 Drawings

Acoustical Ceiling System

GA

SD-13 Certificates

Acoustical Units

2.1

FIO

SD-14 Samples

Acoustical Units

2.1
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Alter Defense Printing Service Facility
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
o SCHEDULE DATES ACTION
Vv
T c T
R L
A A O
Al N S R A A
c| s S C C
i Y S P I A T T
I I P A F o/ I I
Vi T E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
Tl A G# A R AUTH/ CONTR/
vy | L S R T E C c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | P OF FROM |TO OTHER|FROM OTH| P oF  |FrR™ APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | action | conTR [REviEweR|ReViEWER| E | acTion | AuTH REMARKS
@ | b (c) (d) (e) ® (h) 0] 0] (k) (0] (m) (n) (0) (P (@ (O]
09510| FIO
09650/ SD-01 Data
Resilient Flooring and Accessories
GA
SD-09 Reports
Resilient Flooring and Accessories
FIO
SD-14 Samples
Resilient Flooring and Accessories
FIO
09680 SD-01 Data
Carpet and Accessories
GA
SD-04 Drawings
Installation 3.4
GA

SD-06 Instructions

Carpet and Accessories

FI0

SD-13 Certificates

Carpet and Accessories

FI0

SD-14 Samples

Carpet and Accessories

FI0
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
Alter Defense Printing Service Facility

CONTRACTOR

r>44—-—=0zZz>20H
Omown

<Hd4—-<—-—20>

oz
oz
“omw

DESCRIPTION

ITEM SUBMITTED

IT>»VO>XT>T
H*

ZO—4>0—-T—0LO>r0O
m-=>» ©TO H<O0®

TS<mD

CONTRACTOR:

SCHEDULE DATES

CONTRACTOR

ACTION

APPROVING AUTHORITY

SUBMIT

NEEDED
BY

APPROVAL|MATERIAL

NEEDED
BY

ZO0O—4H0O>

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

ZO0O—4H0O>

mooOn

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

g
G

©

()

=@

(©)

(h)

U]

()

V)

(m)

(n)

()

(@

®

09680

SD-19 Operation and Maintenance

Manuals

Carpet and Accessories

FI0

09900

SD-01 Data

Paint

2.1

GA

SD-06 Instructions

Mixing and Thinning

3.3

FIO

Application

3.4

SD-09 Reports

Paint

2.1

FIO

SD-13 Certificates

Lead

2.1.2

GA

Mildewcide and Insecticide

Volatile Organic Compound (VOC)

2.14

Content

Paint

2.1

FIO

09950

SD-01 Data

Wallcovering and Accessories

GA

SD-06 Instructions
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
Alter Defense Printing Service Facility

CONTRACTOR

r>44—-—=0zZz>20H
Omown

<Hd4—-<—-—20>

oz
oz
“omw

DESCRIPTION

ITEM SUBMITTED

IT>»VO>XT>T
H*

ZO—4>0—-T—0LO>r0O
m-=>» ©TO H<O0®

TS<mD

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

ZO0O—4H0O>

APPROVAL|MATERIAL
NEEDED | NEEDED
SUBMIT BY BY

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

ZO0O—4H0O>

mooOn

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

g
G

©

()

=@

(©) (h) U] 0

()

V)

(m)

(n)

()

(@

®

09950

Installation

w
w

FI0

Maintenance

SD-13 Certificates

Wallcovering

FI0

SD-14 Samples

Wallcovering and Accessories

FI0

10160

SD-01 Data

Toilet Partition System

GA

SD-04 Drawings

Toilet Partition System

GA

SD-14 Samples

Toilet Partition System

FIO

10440

SD-01 Data

Interior Signage

GA

SD-04 Drawings

Interior Signage

GA

SD-14 Samples

Interior Signage
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
Alter Defense Printing Service Facility

CONTRACTOR

r>44—-—=0zZz>20H
Omown

<Hd4—-<—-—20>

oz
oz
“omw

DESCRIPTION

ITEM SUBMITTED

IT>»VO>XT>T
H*

ZO—4>0—-T—0LO>r0O
m-=>» ©TO H<O0®

TS<mD

CONTRACTOR: CONTRACTOR

SCHEDULE DATES ACTION

APPROVING AUTHORITY

SUBMIT BY BY

ZO0O—4H0O>

APPROVAL|MATERIAL
NEEDED | NEEDED

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

ZO0O—4H0O>

mooOn

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

g
G

©

()

=@

(©)

(h) U] 0

()

V)

(m)

(n)

()

(@

®

10440

FIO

10800}

SD-01 Data

Finishes

2.1.2

GA

Accessory Items

2.2

SD-14 Samples

Finishes

2.1.2

FIO

Accessory Items

2.2

12520

SD-01 Data

Window Treatments and Hardware

GA

SD-04 Drawings

Window Treatments and Hardware

GA

SD-14 Samples

Window Treatments and Hardware

FI0

15250

SD-14 Samples

Thermal Insulation Materials

GA

15330

SD-01 Data

Load Calculations for Sizing Sway

Bracing

Sprinkler System Equipment

GA
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
Alter Defense Printing Service Facility

CONTRACTOR

r>44—-—=0zZz>20H
Omown

<Hd4—-<—-—20>

oz
oz
“omw

DESCRIPTION

ITEM SUBMITTED

IT>»VO>XT>T
H*

ZO—4>0—-T—0LO>r0O
m-=>» ©TO H<O0®

TS<mD

CONTRACTOR:

SCHEDULE DATES

CONTRACTOR

ACTION

APPROVING AUTHORITY

SUBMIT

NEEDED
BY

APPROVAL|MATERIAL

NEEDED
BY

ZO0O—4H0O>

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

ZO0O—4H0O>

mooOn

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

@ | ® ©

()

=@

(©)

(h)

U]

()

V)

(m)

(n)

()

(@

®

15330

Hydraulic Calculations

=
N

Spare Parts

FIO

SD-04 Drawings

Sprinkler System Shop Drawings

GA

As-Built Drawings

FIO

SD-06 Instructions

Test Procedures

GA

SD-07 Schedules

Preliminary Tests

GA

Final Test

SD-08 Statements

Installer Qualifications

1.6

GA

Submittal Preparer's Qualifications

1.5

SD-13 Certificates

Contractor's Material & Test

Certificates

FIO

SD-19 Operation and Maintenance

Manuals

Sprinkler System
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Alter Defense Printing Service Facility
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
o SCHEDULE DATES ACTION
Vv
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P A T T
I I 3 A F o/ I I
viT E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL |MATERIAL | © DATE |DATE RcD |DATE FWD|DATE RCD| © DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTR |REVIEWER|REVIEWER| E | AcTION AUTH REMARKS
(@ | (b (c) (d) (e) ® (@) (h) (0) (0) (k) 0) (m) (n) (0) (V] (@) 0]
15330 FIO
15400,SD-01 Data
Welding
GA

SD-04 Drawings

Plumbing System

GA

Electrical Schematics

FIO

SD-06 Instructions

Plumbing System

FIO

SD-09 Reports

Tests, Flushing and Sterilization

3.7

FIO

Backflow Prevention Assembly

Tests

SD-13 Certificates

Materials and Equipment

GA

Bolts

FIO

SD-19 Operation and Maintenance

Manuals

Plumbing System

GA
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Alter Defense Printing Service Facility
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
o SCHEDULE DATES ACTION
Vv
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P A T T
I I 3 A F o/ I I
viT E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL |MATERIAL | © DATE |DATE RcD |DATE FWD|DATE RCD| © DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTR |REVIEWER|REVIEWER| E | AcTION AUTH REMARKS
(@ | (b (c) (d) (e) ® (@) (h) (0) (0) (k) 0) (m) (n) (0) (V] (@) 0]
15488 SD-01 Data
Qualifications
FIO
SD-04 Drawings
Gas Piping System
FIO
Equipment and Materials
Spare Parts Data
15569|SD-01 Data

Manufacturer's Catalog Data

GA

Spare Parts Data

FIO

Water Treatment Plan

Heating and Fuel Systems Test

Procedures

SD-04 Drawings

Heating System

GA

SD-06 Instructions

Posted Instructions

GA

SD-07 Schedules

Tests

GA

SD-13 Certificates
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Alter Defense Printing Service Facility
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
o SCHEDULE DATES ACTION
Vv
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P A T T
I I 3 A F o/ I I
viT E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL |MATERIAL | © DATE |DATE RcD |DATE FWD|DATE RCD| © DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTR |REVIEWER|REVIEWER| E | AcTION AUTH REMARKS
(@ | (b (c) (d) (e) ® (@) (h) (0) (0) (k) 0) (m) (n) (0) (V] (@) 0]
15569| Bolts
GA
Boiler Emissions
SD-19 Operation and Maintenance
Manuals
Heating System
GA
Water Treatment System
15650, SD-01 Data

Central Refrigerated

Air-Conditioning System

GA

Spare Parts

FIO

SD-04 Drawings

Central Refrigerated

Air-Conditioning System

GA

SD-06 Instructions

Posted Instructions

GA
SD-07 Schedules
Tests 3.2
GA
Demonstrations 3.6

SD-08 Statements

SUBMITTAL FORM,Jan 96

PREVIOUS EDITION IS OBSOLETE

PAGE 23 OF 33 PAGES



SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
Alter Defense Printing Service Facility

CONTRACTOR

r>44—-—=0zZz>20H
Omown

<Hd4—-<—-—20>

oz
oz
“omw

DESCRIPTION

ITEM SUBMITTED

IT>»VO>XT>T
H*

ZO—4>0—-T—0LO>r0O
m-=>» ©TO H<O0®

TS<mD

CONTRACTOR:

SCHEDULE DATES

CONTRACTOR

ACTION

APPROVING AUTHORITY

SUBMIT

NEEDED
BY

APPROVAL|MATERIAL

NEEDED
BY

ZO0O—4H0O>

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

ZO0O—4H0O>

mooOn

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

g
G

©

()

(©)

(h)

U]

()

V)

(m)

(n)

()

(@

®

15650

Verification of Dimensions

1.5.1

FIO

SD-09 Reports

System Performance Tests

3.2.2

GA

Inspections

3.3

SD-13 Certificates

Central Refrigerated

Air-Conditioning System

GA

SD-19 Operation and Maintenance

Manuals

Operation Manual

FIO

Maintenance Manual

15895

SD-01 Data

Components and Equipment Data

GA

SD-04 Drawings

Air Supply, Distribution, Ventilation,

and Exhaust Equipment

GA

SD-06 Instructions

Test Procedures

GA

System Diagrams
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Alter Defense Printing Service Facility

G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
o SCHEDULE DATES ACTION
Vv
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P A T T
I I 3 A F o/ I I
viT E R | E o DATE FWD o MAILED
i c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL |MATERIAL | © DATE |DATE RcD |DATE FWD|DATE RCD| © DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTR |REVIEWER|REVIEWER| E | AcTION AUTH REMARKS
(@ | (b (c) (d) (e) ® (@) (h) (0) (0) (k) 0) (m) (n) (0) (V] (@) 0]

15895|SD-07 Schedules
Test Schedules
GA
Field Training Schedule
SD-08 Statements
Similar Services
GA
SD-09 Reports
Test Reports
GA
SD-13 Certificates
Bolts
GA
15951 SD-01 Data
Equipment Data
GA
System Descriptions and Analyses
Software
System Overall Reliability
Calculations
Training Data
Data Entry Forms
SD-04 Drawings
System Drawings
GA
Site Testing
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
Alter Defense Printing Service Facility

CONTRACTOR

r>44—-—=0zZz>20H
Omown

<Hd4—-<—-—20>

oz
oz
“omw

DESCRIPTION

ITEM SUBMITTED

IT>»VO>XT>T
H*

ZO—4>0—-T—0LO>r0O
m-=>» ©TO H<O0®

TS<mD

CONTRACTOR:

SCHEDULE DATES

CONTRACTOR

ACTION

APPROVING AUTHORITY

SUBMIT

NEEDED
BY

APPROVAL|MATERIAL

NEEDED
BY

ZO0O—4H0O>

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

ZO0O—4H0O>

mooOn

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

@ | ® ©

()

=@

(©)

(h)

U]

()

V)

(m)

(n)

()

(@

®

15951

Performance Verification Testing

and Endurance Testing

Commissioning Procedures

SD-09 Reports

Test Reports

GA

Performance Verification and

Endurance Report

FIO

Control System Calibration,

Adjustments, and Commissioning

SD-19 Operation and Maintenance

Manuals

Operation and Maintenance

Manuals

GA

Functional Design Manual

FIO

Hardware Manual

Software Manual

Operator's Manual

Maintenance Manual

15974

SD-01 Data

Equipment Data

GA

Software
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Alter Defense Printing Service Facility

G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
o SCHEDULE DATES ACTION
Vv
T c T
R L
A A O
Al N S R A A
c| s S C C
i Y S P I A T T
I I P A F o/ I I
Vi T E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
Tl A G# A R AUTH/ CONTR/
vy | L S R T E C c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF |FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | action | conTR [REviEweR|ReViEWER| E | acTion | AuTH REMARKS
@ | b (c) (d) (e) ® (@ (h) 0] 0] (k) (0] (m) (n) (0) (P (@ (O]
15974 FIO

Training
SD-04 Drawings
System Drawings
GA
SD-06 Instructions
Service Organization
FIO
SD-08 Statements
Site Testing
GA
Performance Verification Testing
Commissioning Procedures
SD-09 Reports
Test Reports
GA
Performance Verification Report
Control System Calibration,
Adjustments, and Commissioning
SD-19 Operation and Maintenance
Manuals
Technical Data Package
GA
Functional Design Manual
Hardware Manual
Software Manual
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Alter Defense Printing Service Facility
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
o SCHEDULE DATES ACTION
Vv
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P A T T
I I 3 A F o/ I I
viT E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL |MATERIAL | © DATE |DATE RcD |DATE FWD|DATE RCD| © DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF FRM APPR
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15974 Operator's Manual
Maintenance Manual
15990 SD-01 Data

TAB Related HVAC Submittals

FIO

SD-04 Drawings

TAB Schematic Drawings and

Report Forms

GA

SD-06 Instructions

TAB Procedures

GA

SD-07 Schedules

Systems Readiness Check

FIO

TAB Execution

GA

TAB Verification

SD-08 Statements

TAB Firm

GA

TAB Specialist

Instrument Calibration

FIO

SD-09 Reports

Design Review Report
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15990 GA
Systems Readiness Check Report
TAB Report

TAB Verification Report
SD-13 Certificates
Ductwork Leak Testing
FIO
15995/ SD-01 Data
Commissioning Team
GA
SD-06 Instructions
Test Procedures
GA
SD-07 Schedules
Test Schedule
GA
SD-09 Reports
Test Reports
GA
16375/ SD-01 Data
Manufacturer's Catalog Data
GA
Installation Procedures
FIO
As-Built Drawings
SD-13 Certificates
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16375

Materials and Equipment

FIO

SD-19 Operation and Maintenance

Manuals

Electrical Distribution System

GA

16415

SD-08 Statements

On-Site Test

GA

GA

1.3

GA

1.3

GA

1.3

SD-09 Reports

Field Test Plan

GA

GA

GA

1.3

GA

1.3

GA

1.3

GA

1.3

GA

1.3

GA

1.3

Field Test Reports

SD-13 Certificates

Materials and Equipment

GA
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16640 SD-01 Data
Cathodic Protection System
GA
Qualifications
SD-04 Drawings
Cathodic Protection System
GA
SD-09 Reports
Tests and Measurements 3.3
GA
16710]SD-01 Data
Spare Parts
GA
SD-04 Drawings
Premises Distribution System
GA
Record Drawings
SD-06 Instructions
Manufacturer's Recommendations
GA
SD-08 Statements
Test Plan
GA

=
w

=
w

=
w

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 31 OF 33 PAGES



SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
Alter Defense Printing Service Facility

CONTRACTOR

r>44—-—=0zZz>20H
Omown

<Hd4—-<—-—20>

oz
oz
“omw

DESCRIPTION

ITEM SUBMITTED

IT>»VO>XT>T
H*

ZO—4>0—-T—0LO>r0O
m-=>» ©TO H<O0®

TS<mD

CONTRACTOR:

SCHEDULE DATES

CONTRACTOR

ACTION

APPROVING AUTHORITY

SUBMIT

NEEDED
BY

APPROVAL|MATERIAL

NEEDED
BY

ZO0O—4H0O>

mooO

DATE
OF
ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

ZO0O—4H0O>

mooOn

DATE
OF
ACTION

MAILED
TO
CONTR/

DATE RCD
FRM APPR
AUTH

REMARKS

g
G

©

()

=@

(©)

(h)

U]

()

V)

(m)

(n)

()

(@

®

16710

Qualifications

=
N

SD-09 Reports

Test Reports

GA

SD-13 Certificates

Premises Distribution System

GA

Materials and Equipment

2.1

Installers

SD-18 Records

Record Keeping and

1.8

Documentation

GA

16711

SD-04 Drawings

Telephone System

GA

SD-09 Reports

Acceptance Tests

GA

Installation Procedures

SD-13 Certificates

Telephone System

GA

16721

SD-01 Data

Battery

GA
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16721} Voltage Drop

Spare Parts

Qualifications

SD-04 Drawings

Fire Alarm Reporting System

GA

SD-06 Instructions

Fire Alarm Reporting System

GA

Training

SD-08 Statements

Test Procedures

GA

SD-09 Reports

Testing

GA

SD-13 Certificates

Equipment

GA

Installer
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